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. FENNEMORE CRAI 
A PROFESYIONAL CORFDHATI( 

P H O E N I X  I 

Q. 

A. 

Q* 
A. 

Q* 

A. 

Q* 

A. 

Q* 

A. 

PLEASE STATE YOUR NAME, OCCUPATION AND BUSINESS 

ADDRESS FOR THE RECORD. 

My name is Kirsten Weeks. 

Accounting at Utilities, Inc., 233 5 Sanders Road, Northbrook, Illinois 60062. 

ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS CASE? 

I am testi@ing in this proceeding on behalf of the applicant, Bermuda Water 

Company (“Bermuda” or “Company”). 

ARE YOU THE SAME KIRSTEN WEEKS WHO FILED DIRECT 

TESTIMONY I N  THIS DOCKET? 

Yes. My direct testimony addressed the Company’s application on the issues of 

rate base, income statement, rate design and cost of capital. 

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY? 

To respond to the direct testimony and recommendations filed by the Utilities 

Division Staff, Jeffiey M. Michlik on the issues of rate base, operating revenues 

and expenses, revenue requirement, rate of return and rate design, and Marlin Scott 

Jr. on engineering analysis. In addition, I will address the direct testimony 

submitted by William Rigsby on behalf of the Residential Utility Consumers Office 

(“RUCO”) concerning his proposed hypothetical structure for Bermuda. The 

remainder of the Company’s rebuttal to RUCO’s cost of capital testimony will be 

addressed by Pauline M. Ahearn. 

MS. WEEKS, CAN YOU PLEASE SUMMARIZE YOUR REBUTTAL TO 

THE DIRECT TESTIMONY SUBMITTED BY MR. MICHLIK AND MR. 

SCOTT ON BEHALF OF STAFF? 

Yes. Simply put, the Company is willing to accept all the analysis, adjustments 

and recommendations made by Staff in their direct testimony. 

I am employed as a Manager of Regulatory 
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P H O E N I X  

Q* 

A. 

Q. 

A. 

Q. 

SO YOU ARE WILLING TO ADOPT STAFF’S TESTIMONY ON THE 

ISSUES OF RATE BASE, OPERATING REVENUES AND EXPENSES, 

REVENUE REQUIREMENT, RATE OF RETURN, RATE DESIGN AND 

ENGINEERING AS YOUR OWN? 

Yes, with a few minor caveats. First, although I am not an engineer, I do accept 

Marlin Scott’s conclusions and recommendations contained in his direct testimony 

on behalf of the Company. Second, while Staff neither accepts, denies or 

recommends use of the leverage formula - as a cost of capital analysis - based on 

standards adopted by the Florida Public Service Commission, the Company is 

willing to withdraw its request for its adoption in this proceeding provided that all 

of Staffs  recommendations are adopted. 

WHAT ABOUT THE COST OF CAPITAL ANALYSIS PROVIDED BY 

RUCO? 

According to Mr. Rigsby, the reason why RUCO intervened in this proceeding was 

to address Bermuda’s cost of capital approach proposed in its application, which 

was to adopt the leverage formula developed and adopted by the Florida Public 

Service Commission. See Direct Testimony of William A .  Rigsby at p. 3 ,  In. 14 to 

p. 4, In. 2. However, given that the Company is willing to withdraw its request to 

apply the Florida leverage formula in this proceeding, it would appear as if 

RUCO’s intervention is no longer warranted. 

BUT RUCO DID PROVIDE EXTENSIVE COST OF CAPITAL 

TESTMONY TO SUPPORT ITS RECOMMENDATION TO REJECT THE 

FLORIDA PUBLIC SERVCIE COMMISSION LEVERAGE FORMULA, 

CORRECT? 
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Q. 

A. 

Q* 

A. 

Yes. And an extensive rebuttal is being submitted by the Company to demonstrate 

why Mr. Rigsby’s analysis is incorrect in the event that the Commission chooses to 

adopt RUCO’s cost of capital position in this proceeding. Rebuttal Testimony of 

Pauline Ahearn, CRRA, AUS Consultants. However, the Company expects that by 

removing the stated reason for RUCO’s intervention, the parties can avoid 

extensive cost of capital testimony and cross-examination during the hearing. 

ASSUMING THAT BERMUDA’S COST OF CAPITAL IS ADDRESSED BY 

RUCO DURING THE HEARING, IS THERE ANYTHING ELSE YOU 

WANT TO ADDRESS CONCERNING MR. RIGSBY’S COST OF CAPITAL 

TESTIMONY? 

Yes, I would like to address one more issue - the Company’s capital structure. Mr. 

Rigsby recommends that the Commission adopt a hypothetical capital structure for 

Bermuda that consists of 60% common equity and 40% debt. However, I believe 

that the Commission has previously accepted a 100% equity capital structure for 

other similarly situated utility companies in Arizona. Nothwithstanding the 

rebuttal testimony provided by Pauline Ahearn on behalf of the Company, using a 

capital structure that consists of 100% equity is appropriate in this case as well. 

The Company agrees with Mr. Michlik that a return on equity of 8.82% is 

reasonable given the financial and business risks associated with Bermuda. 

DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY? 

Yes. 

2493552.1 
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Introduction 

Q. 

A. 

Please state your name, occupation and business address. 

My name is Pauline M. Ahern. I am a Principal of AUS Consultants. My business 

address is 155 Gaither Drive, Suite A, Mt. Laurel, New Jersey 08054. 

Please summarize your professional experience and educational background. 

I have offered expert testimony on behalf of investor-owned utilities before twenty-six 

state regulatory commissions on rate of return issues, including but not limited to 

common equity cost rate, fair rate of return, capital structure issues, credit quality issues 

and the like. I am a graduate of Clark University, Worcester, MA, where I received a 

Bachelor of Arts degree with honors in Economics in 1973. In 1991, I received a Master 

of Business Administration with high honors and a concentration in finance from Rutgers 

University. The details of these appearances, my educational background, presentations I 

have given and articles I have co-authored are shown in Appendix A supplementing this 

Q. 

A. 

testimony. 

On a monthly basis, I also calculate and maintain the American Gas Association 

(A.G.A.) Gas Index under contract with the A.G.A., which serves as the benchmark 

against which the performance of the American Gas Index Fund (AGIF) is measured. 

The A.G.A. Gas Index and AGIF are a market capitalization weighted index and fund, 

respectively, comprised of the common stocks of the publicly traded corporate members 

of the A.G.A. 

I am also the Publisher of AUS Utility Reports, responsible for supervising the 

production, publication, distribution and marketing of its various reports. 

I am a member of the Society of Utility and Regulatory Financial Analysts 
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(SURFA) where I serve on its Board of Directors, having served two terms as President, 

from 2006 - 2008 and 2008 - 2010. Previously, I held the position of Secretary/Treasurer 

from 2004 - 2006. In 1992, I was awarded the professional designation "Certified Rate 

of Return Analyst" (CRRA) by SURFA, which is based upon education, experience and 

the successful completion of a comprehensive written examination. 

I am also an associate member of the National Association of Water Companies, 

serving on its Finance/Accounting/Taxation Committee; a member of the Energy 

Association of Pennsylvania, formerly the Pennsylvania Gas Association; and a member 

of the American Finance and Financial Management Associations. 

What is the purpose of your testimony in this proceeding? 

The purpose of this testimony is to rebut certain aspects of the direct testimony of 

William A. Rigsby, CRRA, relative to his recommended common equity cost rate. 

Specifically, I will address his proxy group selection; his Discounted Cash Flow Analysis 

(DCF); his Capital Asset Pricing Analysis (CAPM); his failure to reflect Bermuda Water 

Company's (Bermuda or the Company) increased business risk due to its smaller size 

relative to his proxy group; and, the lower financial risk reflected in his recommended 

capital structure ratios relative to his proxy group. Finally, I will address an appropriate 

common equity cost rate based upon the Florida 2011 Leverage Formula which was 

adopted by the Florida Public Service Commission on August 2, 201 1. In the course of 

this rebuttal, I will correct Mr. Rigsby's DCF and CAPM analyses as well. 

Have you prepared an exhibit which supports your rebuttal testimony? 

Yes. It has been identified as Exhibit No. 1 and consists of Schedules PMA-1 through 

PMA-9. 
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Common Equity Cost Rate 

Proxy Group Selection 

Q. Please comment upon Mr. Rigsby’s selection of two proxy groups for his cost of 

common equity analysis. 

Mr. Rigsby’s DCF and CAPM analyses are based upon the market data of two samples of 

utility companies. The first is a proxy group of four publicly traded water companies 

selected followed by Value Line Investment Survey (Value Line) in its Standard Edition. 

Although American Water Works, Co., Inc. is also included in the standard edition of 

Value Line, Mr. Rigsby chose not to include it for unspecified reasons. Mr. Rigsby also 

utilized a second group of utilities, namely, a group of publicly traded natural gas 

distribution companies (LDCs) which are followed in Value Line’s Standard Edition. 

A. 

Although Mr. Rigsby did not include American Water Works Co., Inc. or those 

water companies followed by Value Line in its Small- and Mid-Cap Edition, I will limit 

my rebuttal to Mr. Rigsby’s common equity cost rate based upon the four water 

companies. However, I do take exception to his use of an LDC group because LDCs are 

not comparable in risk to water utilities. 

Please define business risk and explain why it is important to the determination of a 

fair rate of return. 

Business risk is the riskiness of a company’s common stock without the use of debt 

and/or preferred capital. Examples of such general business risk to all utilities, i.e., water, 

electric and natural gas distribution, include the quality of management, the regulatory 

environment, customer mix and concentration of customers, service territory growth, 

capital intensity, size, and the like, which have a direct bearing on earnings. 

Q. 

A. 
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Business risk is important to the determination of a fair rate of return because the 

greater the level of risk, the greater the rate of return investors demand, consistent with 

the basic financial precept of risk and return. 

What business risks face the water industry in general? 

Water is essential to life and unlike electricity or natural gas, water is the only utility 

product which is ingested. Consequently, water quality is of paramount importance to the 

health and well-being of customers and subject to additional health and safety regulations. 

In addition, unlike many electric and natural gas utilities, water utilities serve a 

production function in addition to the delivery functions served by electric and gas 

utilities. 

Q. 

A. 

Water utilities obtain supply from wells, aquifers, surface water reservoirs, 

streams and rivers, or through water rights. Throughout the years, well supplies and 

aquifers have been environmentally threatened, with historically minor purification 

treatment having given way to major well rehabilitation, treatment or replacement. 

Simultaneously, environmental water quality standards have tightened considerably, 

requiring multiple treatments. In addition, drought, water source overuse, runoff, 

threatened speciedhabitat protection and other factors are limiting supply availability. As 

for water rights, their lives are typically finite with renewability uncertain. In the course 

of procuring water supplies and treating water so that it meets Safe Drinking Water Act 

standards, water utilities have an ever-increasing responsibility to be stewards of the 

environment from which supplies are drawn, in order to preserve and protect the natural 

resources of the United States. 

Moreover, electric and natural gas companies, where transmission and distribution 
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is separate from generation, generally do not produce the electricity or natural gas which 

they transmit and distribute. In contrast, water utilities are typically vertically engaged in 

the entire process of acquiring supply, production (treatment) and distribution of water. 

Hence, water utilities require significant capital investment in sources of supply and 

production (wells and treatment facilities), in addition to transmission and distribution 

systems, both to serve additional customers and to replace aging systems, creating a major 

risk facing the water and wastewater utility industry. 

Value Line Investment Survey' (Value Line) observes the following about the 

water utility industry: 

Some stocks here have gained momentum since our April report, as many 
in the investment community appear to be seeking shelter from looming 
global economic issues. 

Still, water utility stocks, for the most part, remain uninspiring at this time. 
Not a single one, sans American Water Works, is ranked favorably for 
Timeliness. Earnings growth was hard to come by in the first quarter, and 
burgeoning operating costs are likely to continue outpacing the revenue 
gains being generated by an improving regulatory environment. 

The long-term outlook is not much rosier, and growth prospects appear 
daunting. True, as discussed below, the safe and timely delivery of water 
is undeniable. However, many of the country's water systems are aging, 
increasing the need for repairs and maintenance. Most providers, 
meanwhile, are strapped for cash, and the financing activity required to 
maintain infrastructures will only dilute future earnings gains. 

* * *  

But while the demand picture painted above would have you rushing out 
to buy Water Utility stocks, the industry does have its warts. 
Infrastructures are old, and many are decrepit. They require significant 
maintenance and investment is unavoidable. These costs have escalated 

Value Line Investment Survey, July 22,20 1 1. 1 
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into the hundreds of millions of dollars and are not likely to subside 
anytime soon. Unfortunately, most of the companies operating in this 
space are starved for cash. Balance sheets are debt-laden and meek on 
assets. Outside financing has become commonplace and will probably 
remain the only viable option for those looking to bring cash into the fold. 
That said, the increased share count and higher interest expense associated 
with these initiatives thwarts share-earnings and shareholder gains. The 
lack of cash also precludes most from growing their businesses via 
acquisitions, such as Aqua America has become known for. The industry 
is consolidating at a red-hot pace, and the bigger players are the ones that 
are benefiting. Although the capital constraints have yet to influence 
dividends, some companies may have to rethink the current payout ratios 
if the costs of doing business cannot be curbed. 

This industry is probably not for most. Share-price growth potential is not 
something that comes to mind when we think of water utility stocks 
because of its capital-intensive nature and financial constraints of most 
companies of its players. 

In addition, because the water and wastewater industry is much more capital- 

intensive than the electric, natural gas or telephone industries, the investment required to 

produce a dollar of revenue is greater. For example, as shown on page 1 of Schedule 

PMA-1, it took $3.83 of net utility plant on average to produce $1.00 in operating 

revenues in 2010 for the water utility industry as a whole. In contrast, for the electric, 

combination electric and gas and natural gas utility industries, on average it took only 

$2.16, $1.70 and $1.27, respectively, to produce $1.00 in operating revenues in 2010. 

The greater capital intensity of water utilities is not a new phenomenon as water utilities 

have exhibited a consistently and significantly greater capital intensity relative to electric, 

combination electric and gas and natural gas utilities during the ten years ended 20 10, as 

also shown on page 1 of Schedule PMA-1. As financing needs have increased over the 

last decade, the competition for capital from traditional sources has increased, making the 

need to maintain financial integrity and the ability to attract needed new capital 
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increasingly important. Because investor-owned water utilities typically do not receive 

federal funds for infrastructure replacement, the challenge to investor-owned water 

utilities is exacerbated and their access to financing is restricted, thus increasing risk. 

The National Association of Regulatory Commissioners (NARUC) has also 

highlighted the challenges facing the water and wastewater industry stemming from its 

capital intensity. NARUC’s Board of Directors adopted the following resolution in July 

2006:2 

WHEREAS, To meet the challenges of the water and wastewater industry which 
may face a combined capital investment requirement nearing one trillion dollars over a 
20-year period, the following policies and mechanisms were identified to help ensure 
sustainable practices in promoting needed capital investment and cost-effective rates: a) 
the use of prospectively relevant test years; b) the distribution system improvement 
charge; c) construction work in progress; d) pass-through adjustments; e) staff-assisted 
rate cases; f )  consolidation to achieve economies of scale; g) acquisition adjustment 
policies to promote consolidation and elimination of non-viable systems; h) a streamlined 
rate case process; i) mediation and settlement procedures; j) defined timefiames for rate 
cases; k) integrated water resource management; 1) a fair return on capital investment; 
and m) improved communications with ratepayers and stakeholders; and 

WHEREAS, Due to the massive capital investment required to meet current and 
future water quality and infrastructure requirements, adequately adjusting allowed equity 
returns to recognize industry risk in order to provide a fair return on invested capital was 
recognized as crucial. , . 

RESOLVED, That the National Association of Regulatory Utility Commissions 
(NARUC), convened in its July 2006 Summer Meetings in Austin, Texas, conceptually 
supports review and consideration of the innovative regulatory policies and practices 
identified herein as “best practices;” and be it further 

RESOLVED, That NARUC recommends that economic regulators consider and 
adopt as many as appropriate of the regulatory mechanisms identified herein as best 
practices. . . 

The water utility industry also experiences lower relative depreciation rates. 

“Resolution Supporting Consideration of Regulatory Policies Deemed as ‘Best Practices”’, Sponsored by 
the Committee on Water. Adopted by the NARUC Board of Directors, July 27, 2005. 
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Lower depreciation rates, as one of the principal sources of internal cash flows for all 

utilities, mean that water utility depreciation as a source of internally-generated cash is far 

less than for electric, combination electric and gas or natural gas utilities. Water utilities’ 

assets have longer lives and, hence, longer capital recovery periods. As such, water 

utilities face greater risk due to inflation which results in a higher replacement cost per 

dollar of net plant than for other types of utilities. As shown on page 2 of Schedule 

PMA-1, water utilities experienced an average depreciation rate of 3.0% for 2010. In 

contrast, in 2010, the electric, combination electric and gas, natural gas or telephone 

industries, experienced average depreciation rates of 3.7%, 3.7% and 3.4%, respectively. 

As with capital intensity, the lower relative depreciation rates of water and wastewater 

utilities is not a new phenomenon. As also shown on page 2 of Schedule PMA- 1, water 

utility depreciation rates have been consistently and much lower than those of the electric, 

combination electric and gas and natural gas utilities. Such low depreciation rates signify 

that the pressure on cash flows remains significantly greater for water utilities than for 

other types of utilities. 

In addition, not only is the water utility industry historically capital intensive, it is 

expected to incur significant capital expenditure needs over the next 20 years. Prior to 

the recent economic and capital market turmoil, Standard & Poor’s (S&P) noted3: 

Standard & Poor’s expects the already capital-intensive water utility 
industry to become even more so over the next several years. Due to the 
aging pipeline infrastructure and more stringent quality standards, the U.S. 
Environmental Protection Agency’s (EPA) foresees a need for $277 billion 
to upgrade and maintain U.S. water utilities through 2022, with about 

Standard & Poor’s, Credit Outlook For U.S. Investor-Owned Water Utilities Should Remain Stable in 
2008 (January 3 1,2008) 2,4.  
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$185 billion going toward infrastructure improvements. In addition, about 
$200 billion will be needed for wastewater applications, which suggests 
increased capital spending to be a long-term trend in this industry. 

In line with these trends, many companies have announced aggressive 
capital spending programs. Forecast capital spending primarily focuses on 
infrastructure replacements and growth initiatives. Over the past five 
years, capital spending has been equivalent to about three times its 
depreciation expense, However, companies are now forecasting spending 
to be at or above four times depreciation expense over the intermediate 
term. For companies in regulatory jurisdictions that provide timely cost 
recovery for capital expenditures, the increased spending is likely to have a 
minimal effect on financial metrics and ratings. However, companies in 
areas without these mechanisms, earnings, and cash flow could be 
negatively affected by the increased spending levels, which over the longer 
term could harm a company’s overall credit profile. 

Due to the high level of capital spending, U.S. investor-owned water 
utilities do not generate positive free cash flow. This, coupled with the 
forecast increase in capital spending over the intermediate term, will 
require additional access to capital markets. We expect rated water 
companies to have enough financial flexibility to gain that access. Ratings 
actions shouldn’t result from this increased market activity because we 
expect companies to use a balanced financing approach, which should 
maintain debt near existing levels. 

Specifically, the EPA states the following“: 

The survey found that the total nationwide infrastructure need is $334.8 
billion for the 20-year period from January 2007 through December 2026. 
With $200.8 billion in needs over the next 20 years, transmission and 
distribution projects represent the largest category of need. This result is 
consistent with the fact that transmission and distribution mains account 
for most of the nation’s water infrastructure. The other categories, in 
descending order of need are: treatment, storage, source and a 
miscellaneous category of needs called “other”. The large magnitude of the 
national need reflects the challenges confronting water systems as they 
deal with an infrastructure network that has aged considerably since these 
systems were constructed, in many cases, 50 to 100 years ago. 

“Fact Sheet: “EPA’s 2007 Drinking Water Infrastructure Needs Survey and Assessment”, United States 
Environmental Protection Agency, Office of Water, February 2009, 1. 
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In its 2009 infrastructure Fact Sheet’ published by the American Society of Civil 

Engineers (ASCE) they state: 

America’s drinking water systems face an annual shortfall of at least $1 1 
billion to replace aging facilities that are near the end of their useful lives 
and to comply with existing and future federal water regulations. This does 
not account for growth in the demand for drinking water over the next 20 
years. Leaking pipes lose an estimated 7 billion gallons of clean drinking 
water a day. 

Water utility capital expenditures as large as projected by the EPA and ASCE will 

require significant financing. The three sources typically used for financing are debt, 

equity (common and preferred) and cash flow. All three are intricately linked to the 

opportunity to earn a sufficient rate of return as well as the ability to achieve that return. 

Consistent with the BZueJieZd and Hope decisions discussed above, the return must be 

sufficient enough to maintain credit quality as well as enable the attraction of necessary 

new capital, be it debt or equity capital. If unable to raise debt or equity capital, the utility 

must turn to either retained earnings or free cash flow, both of which are directly linked to 

earning a sufficient rate of return. If either is inadequate, it will be nearly impossible for 

the utility to invest in needed infrastructure. Since all utilities typically experience 

negative free cash flows, it is clear that an insufficient rate of return can be financially 

devastating for utilities and for its customers, the ratepayers. Page 3 of Schedule PMA-1 

demonstrates that the free cash flows (funds from operations minus capital expenditures) 

of water utilities as a percent of total operating revenues has been consistently more 

negative than that of the electric, combination electric and gas and natural gas utilities for 

10 

2009 American Society of Civil Engineers, Report Card for America’s Infrastructure 2009. 5 
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the ten years ended 2010. Magnifying the impact of water utilities’ negative free cash 

flow position is a continued inability to achieve what may already be an insufficient 

authorized rate of return on common equity, as will be discussed subsequently. 

Consequently, as with the previously discussed capital intensity and depreciation 

rates, significant capital expenditures relative to net plant as well as the consistently and 

more significantly negative free cash flow relative to operating revenues of water utilities 

indicates greater investment risk for water utilities relative to electric, combination 

electric and gas and natural gas utilities. 

In view of the foregoing, it is clear that the water utility industry’s high degree of 

capital intensity, low depreciation rates and significant negative free cash flow, coupled 

with the need for substantial infrastructure capital spending, requires regulatory support in 

the form of adequate and timely rate relief, as recognized by NARUC, so water utilities 

will be able to successfully meet the challenges they face. 

Are there other indications that the water utility industry exhibits more investment 

utility 

Q. 

natural gas risk than the electric, combination electric and gas and 

industries? 

Yes. Pages 4-13 of Schedule PMA-1 also present several such inc A. ications: tota debt I 

earnings before interest, taxes, depreciation and amortization (EBITDA); funds from 

operations (FFO) I total debt; funds from operations I interest coverage; before-income 

tax I interest coverage; earned returns on common equity (ROEs) and earned v. 

authorized ROEs for each utility industry for the ten years ended 2010. The increasing 

proportion of total debt to EBITDA for the water utilities indicates significantly 

increasing and greater financial risk for water utilities, which began the most recent ten 

11 
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years below that of electric, combination electric and gas and natural gas utilities. 

As noted above, S&P evaluates total debt as a percentage of EBITDA and FFO as 

a percentage of debt in the bond / credit rating process. Page 4 of Schedule PMA-1 

shows that total debt / EBITDA has risen steadily for water utilities for the ten years 

ended 2010, dropping only slightly for 2010. Notwithstanding the decline in 2010, total 

debt / EBITDA is now higher than that for electric, combination electric and gas and 

natural gas utilities. Page 5 shows that FFO / total debt has steadily declined for water 

utilities over the decade ending 2010, while rising for the other utility groups. The 

consistently low level of FFO / total debt for the water utilities, is a further indication of 

the pressures upon water utility cash flows and the increased relative investment risk 

which the water utility industry faces. 

Pages 6 and 7 of Schedule PMA-1 confirm the pressures upon both cash flows 

and income faced by water utilities. Page 6 shows that FFO / interest coverage for water, 

electric, combination electric and gas and natural gas utilities followed a similar pattern to 

FFO interest coverage for the ten years ended 2010. FFO interest coverage remained 

relative consistent for water utilities, rising and falling between 2.0 and 3.0 times during 

the period. A similar pattern was exhibited by electric utilities. However, FFO / total debt 

for combination electric and gas as well as natural gas utilities rose during the ten years, 

exceeding that of water utilities significantly in 2009 and dropping back somewhat in 

20 10. Page 7 shows that before-income tax coverage interest coverage for water utilities 

also remained relatively stable, falling below that of gas utilities in 2002 and below that 

of electric and combination electric and gas utilities between 2005 and 2006, where it 

remained for the remainder of the ten years. In 20 10, in all likelihood due to the “Great 
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Recession” and the economy’s nascent, fragile recovery from it, before-income tax 

interest coverage for water, electric and combination electric and gas utilities has 

converged at slightly lower than 3.0 times, while natural gas utilities continue to enjoy a 

significantly greater before-income tax interest coverage of approximately 4.25 times in 

2010. Once again, the consistency and relatively low level of interest coverage ratios for 

water utilities are further indications of the pressures upon cash flow which water utilities 

face, confirming greater investment risk for water utilities relative to electric, 

combination electric and gas and natural gas utilities. 

A final indication of the relative investment risk of water utilities compared with 

electric, combination electric and gas and natural gas utilities, are trends in earned and 

authorized ROEs. As shown on page 9 of Schedule PMA- 1, earned ROEs, on average, for 

water utilities have generally been below those of electric, combination electric and gas 

and natural gas utilities during the ten years ended 2010. They have consistently been 

lower for the last five years. However, such a comparison would not be complete without 

a comparison of earned ROEs with authorized ROEs, as shown on pages 10 through 13 of 

Schedule PMA- 1. The authorized ROEs are those reported in AUS Utility Reports for 

the last month of each year representing the authorized ROEs in effect during the 

previous year, rather than the outcomes of rate cases decided during the year. Hence, 

these authorized ROEs represent the revenue requirements of each year which give rise to 

the earned ROEs in each year. Water utilities generally, consistently and dramatically 

earned far below their authorized ROEs, while electric and combination electric and gas 

utilities earned above their authorized ROEs in some years and below in others. In 

contrast, natural gas utilities generally, consistently and dramatically earned above their 

13 
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authorized ROEs. Notwithstanding the closing of the gap between the average authorized 

ROEs for the various utility groups over the ten year period, for the majority of the 

period, water utilities have failed to earn their average authorized ROE with earned ROEs 

significantly lower than authorized, a likely contributing factor to the greater risk 

indicated by the previously discussed coverage metrics. 

In view of all of the foregoing, it is clear that the investment risk of water utilities 

has increased over the most recent ten years and that water utilities currently face greater 

investment risk relative to electric, combination electric and gas and natural gas utilities. 

Therefore, Mr. Rigsby should have limited his analysis to the proxy group of four water 

utilities. 

Does Bermuda face additional business risk? 

Yes. Bermuda faces additional extraordinary business risk due to its smaller size relative 

to the proxy group. As discussed above, the greater the level of risk, the greater the rate 

of return demanded / required by investors, consistent with the basic financial precept of 

risk and return. Therefore an upward adjustment to the corrected common equity cost 

rate is necessary to reflect the smaller size of Bermuda and will be discussed 

subsequently. 

Please explain how Bermuda’s smaller size increases its business risk relative to the 

proxy groups. 

As will be discussed subsequently, Bermuda’s smaller size, $19.012 million in estimated 

market capitalization relative to the average market capitalization of $1.209 billion for the 

four water companies, shown on page 1 of Schedule PMA-8, indicates greater relative 

business risk because all else equal, size has a bearing on risk. It is clear, too, that on a 

Q. 

A. 

Q. 

A. 
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relative basis, water utilities on average are smaller in terms of market capitalization than 

electric, combination electric and gas and natural gas utilities, as demonstrated on page 5 

of Schedule PMA-1, which shows the market capitalization of each utility for the ten 

years ended 201 0. 

Please explain why size has a bearing on business risk. 

It is conventional wisdom, supported by actual returns over time, that smaller companies 

tend to be more risky causing investors to expect greater returns as compensation for that 

risk. Smaller companies are simply less able to cope with significant events which affect 

sales, revenues and earnings. For example, in general, the loss of revenues from a few 

larger customers would have a greater effect on a small company than on a much larger 

company with a larger, more diverse, customer base. Moreover, smaller companies are 

generally less diverse in their operations as well as experiencing less financial flexibility. 

In addition, the effect of extreme weather conditions, i.e., prolonged droughts or 

extremely wet weather, will have a greater affect upon a small operating water utility than 

upon the much larger, more geographically diverse holding companies. 

Q. 

A. 

Further evidence of the risk effects of size include the fact that investors demand 

greater returns to compensate for the lack of marketability and liquidity of the securities 

of smaller firms. That it is the use of funds invested and not the source of those funds 

which gives rise to the risk of any investment is a basic financial principle6. Therefore, 

because Bermuda is the regulated utility to whose jurisdictional rate base the overall cost 

of capital allowed by the Commission will be applied, the relevant risk reflected in the 

Brealey, Richard A. and Myers, Stewart C., Principles of Corporate Finance (McGraw-Hill Book Company, 
2006) 204-205. 

15 



1 cost of capital must be that of Bermuda, including the impact of its small size on common 

2 equity cost rate. As noted above, Bermuda is smaller than the average proxy group 

3 company based upon the results of a study of the market capitalization of the four water 

4 companies as shown on Schedule PMA-8. 

5 In addition, Brigham7 states: 

6 
7 
8 
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10 
11 
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15 

A number of researchers have observed that portfolios of small-firms have 
earned consistently higher average returns than those of large-firms stocks; 
this is called “small-firm effect.” On the surface, it would seem to be 
advantageous to the small firms to provide average returns in a stock 
market that are higher than those of larger firms. In reality, it is bad news 
for the small firm; what the small-firm effect means is that the capital 
market demands higher returns on stocks of small firms than on otherwise 
similar stocks of the largefirms. (italics added) 

Financial Risk 

16 Q. Please define financial risk and explain why it is important to the determination of a 

17 fair rate of return. 

18 A. Financial risk is the additional risk created by the introduction of senior capital, i.e., debt 

19 and preferred stock, into the capital structure. The higher the proportion of senior capital 

20 in the capital structure, the higher the financial risk which must be factored into the 

21 common equity cost rate, consistent with the previously mentioned basic financial 

22 principle of risk and return, i.e., investors demand a higher common equity return as 

23 compensation for bearing higher investment risk. 

24 As will be discussed below, Mr. Rigsby’s recommended capital structure ratios 

25 consisting of 40% long-term debt and 60% common equity are less financially risky than 

26 his average proxy water company. Therefore, it is necessary to reflect the lower financial 

Brigham, Eugene F., Fundamentals of Financial Management, Fifth Edition (The Dryden Press, 1989) 623. 
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risk of his recommended common equity ratio in a corrected common equity cost rate, as 

will be discussed subsequently. In addition, should the Commission decide to utilize the 

3 

4 

5 

6 

7 

Florida Leverage Formula updated for 201 1 but adopt Mr. Rigsby’s recommended capital 

structure ratios, I will demonstrate how his recommended common equity cost rate of 

9.00% does not reflect greater financial risk relative to Bermuda’s actual capital structure 

which consists of 100% common equity. 

The Efficient Market Hvpothesis (EMH) 

8 Q. 

9 A. 
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Please describe the conceptual basis of the EMH. 

The EMH, which is the foundation of modern investment theory, was pioneered by 

Eugene F. Fama’ in 1970. An efficient market is one in which security prices reflect all 

relevant information all the time, with the implication that prices adjust instantaneously to 

new information, thus reflecting the intrinsic fundamental economic value of a security.’ 

The generally-accepted “semistrong” form of the EMH asserts that all publicly 

available information is fully reflected in securities prices, Le., that fundamental analysis 

cannot enable an investor to “out-perform the market” in the long-run as noted by Brealey 

and Myers”. The “semistrong” form of the EMH is generally held to be true because the 

use of insider information often enables investors to earn excessive returns by 

“outperforming the market” in the short-run. This means that all perceived risks and 

publicly-available information are taken into account by investors in the prices they pay 

* Fama, Eugene F., “Efficient Capital Markets: A Review of Theory and Empirical Work” (Journal of Finance, 
May 1970) 383-417. 

Morin, Roger A., New Regulatory Finance (Public Utility Reports, Inc., 2006) 279-28 1. 

Brealey, Richard A. and Myers, Stewart C., Principles of Corporate Finance First Edition, (McGraw-Hill, 
1996) 329. 

lo 
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for securities, such as bond/credit ratings, discussions about companies by bond/credit 

rating agencies and investment analysts as well as the discussions of the various common 

equity cost rate methodologies (models) in the financial literature. In an attempt to 

emulate investor behavior, a limited number of common equity cost rate models, such as 

one or two, should not be relied upon exclusively in determining a cost rate of common 

equity and the results of multiple cost of common equity models should be taken into 

account. In addition, the academic literature provides substantial support for the need to 

rely upon multiple cost of common equity model in arriving at a recommended common 

equity cost rate.' ' 
Are the cost of common equity models Mr. Rigsby uses market-based models, and 

hence based upon the EMH? 

Yes. The DCF model is market-based in that market prices are utilized in developing the 

dividend yield component of the model. The CAPM is market-based in that risk-free rate 

is market-based and the use of betas to determine the equity risk premium also reflects the 

market's assessment of market/systematic risk as betas are derived from regression 

analyses of market prices. Therefore, the cost of common equity models Mr. Rigsby 

utilized are market-based models, and hence based upon the EMH. 

Q. 

A. 

Discounted Cash Flow Model (DCF) 

Q. 

A. 

What is the theoretical basis of the DCF model? 

The theory underlying the DCF model is that the present value of an expected future 

Morin 428-43 1. 
Brigham, Eugene F. and Gapenski, Louis C., Financial Management - Theow and Practice Fourth Edition, 
(The Dryden Press, 1985) 256. 
Brigham, Eugene F. and Daves, Phillip R., Intermediate Financial Management, (Thomson-southwestern, 

11 
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stream of net cash flows during the investment holding period can be determined by 

discounting those cash flows at the cost of capital, or the investors’ capitalization rate. 

DCF theory indicates that an investor buys a stock for an expected total return rate which 

is derived from cash flows received in the form of dividends plus appreciation in market 

price (the expected growth rate). Mathematically, the dividend yield on market price plus 

a growth rate equals the capitalization rate, i.e., the total common equity return rate 

expected by investors. 

Please comment on the applicability of the DCF model in establishing a cost of 

common equity for Bermuda. 

The extent to which the DCF is relied upon should depend upon the extent to which the 

cost rate results differ from those resulting from the use of other cost of common equity 

models because the DCF model has a tendency to mis-specify investors’ required return 

rate when the market value of common stock differs significantly from its book value. 

Mathematically, because the “simplified” DCF model traditionally used in rate 

regulation assumes a market-to-book ratio of one, it understates/overstates investors’ 

required return rate when market value exceedshs less than book value. It does so 

because, in many instances, market prices reflect investors’ assessments of long-range 

market price growth potentials (consistent with the infinite investment horizon implicit 

in the standard regulatory version of the DCF model) not fully reflected in analysts’ 

shorter range forecasts of future growth for earnings per share (EPS) and dividends per 

share (DPS) accounting proxies. Thus, the market-based DCF model will result in a 

total annual dollar return on book common equity equal to the total annual dollar return 

Q. 

A. 

2007) 332-333. 
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expected by investors only when market and book values are equal, a rare and unlikely 

situation. In recent years, the market values of utilities’ common stocks have been well 

in excess of their book values as shown on page 1 of Schedule PMA-8 ranging between 

168.1% and 255.3% for Mr. Rigsby’s proxy group of four water companies. 

Roger A. Morin has confirmed this tendency of the DCF by statingI2: 

The third and perhaps most important reason for caution and skepticism is 
that application of the DCF model produces estimates of common equity 
cost that are consistent with investors’ expected return only when stock 
price and book value are reasonably similar, that is when the M/B is close 
to unity. As shown below, application of the standard DCF model to utility 
stocks understates the investor’s expected return when the market-to-book 
(M/B) ratio of a given stock exceeds unity. This is particularly relevant in 
the capital market environment of the 1990s and 2000s, where utility stocks 
are trading at ME3 ratios well above unity and have been for nearly two 
decades. The converse is also true, that is, the DCF model overstates that 
investor’s return when the stock’s M/B ratio is less than unity. The reason 
for the distortion is that the DCF market return is applied to a book value 
rate base by the regulator, that is, a utility’s earnings are limited to earnings 
on a book value rate base. (italics added) 

Under the DCF model, the rate of return investors require is related to the price 

paid for a security. Thus, market prices form the basis of investment decisions and 

investors’ expected rates of return. In contrast, a regulated utility is limited to earning on 

its net book value (depreciated original cost) rate base. Market values can diverge from 

book values for a myriad of reasons including, but not limited to, earnings per share 

(EPS) and dividends per share (DPS) expectations, merger / acquisition expectations, 

interest rates, etc. Thus, when market values are grossly disparate from their book 

values, a market-based DCF cost rate applied to the book value of common equity will 

not reflect investors’ expected common equity cost rate. It will either overstate the 

Roger A. Morin, New R e d a t o w  Finance, Public Utility Reports, 2006, 434. 12 
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common equity cost rate (without regard to any adjustment for flotation costs which 

may, at times, be appropriate) when market value is less than book value or understate 

the cost rate when market value is, as here, above book value. 

This indicates the need to better match market prices with investors’ longer range 

growth expectations embedded in those prices. However, the understatement / 

overstatement of investors’ required return rate associated with the application of the 

market price-based DCF model to the book value of common equity clearly illustrates 

why reliance upon a single common equity cost rate model should be avoided. 

Is it reasonable to expect the market values of utilities’ common stocks to continue 

to sell well above their book values? 

Yes. I believe that the common stocks of utilities will continue to sell substantially 

above their book values, because many investors, especially individuals who 

traditionally committed less capital to the equity markets, will likely continue to commit 

a greater percentage of their available capital to common stocks in view of lower interest 

rate alternative investment opportunities and to provide for retirement. The recent past 

and current capital market environment is in stark contrast to the late 1970’s and early 

1980’s when very high (by historical standards) yields on secured debt instruments in 

public utilities were available. Despite the fact the U. S. / global economies and capital 

markets are recovering falteringly from the recent “Great Recession,” utility stocks have 

continued to sell at market prices well above their book values. 

Q. 

A. 

Traditional rate baselrate of return regulation, where a market-based common 

equity cost rate is applied to a book value rate base, presumes that market-to-book ratios 

are one. However, there is ample empirical evidence over sustained periods which 

21 
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demonstrate that this is an incorrect presumption. Market-to-book ratios of one are 

rarely the case as there are many factors affecting the market price of common stocks, in 

addition to earnings. Moreover, allowed ROES have a limited effect on utilities' 

market/book ratios as market prices of common stocks are influenced by a number of 

other factors beyond the direct influence of the regulatory process. 

For example, Phi l l ip~ '~  states: 

Many question the assumption that market price should equal book value, 
believing that 'the earnings of utilities should be sufficiently high to 
achieve market-to-book ratios which are consistent with those prevailing 
for stocks of unregulated companies.' 

In addition, B~nbr ight '~  states: 

In the first place, commissions cannot forecast, except within wide limits, 
the effect their rate orders will have on the market prices of the stocks of 
the companies they regulate. In the second place, whatever the initial 
market prices may be, they are sure to change not only with the changing 
prospects for earnings, but with the changing outlook of an inherently 
volatile stock market. In short, market prices are beyond the control, 
though not beyond the influence of rate regulation. Moreover, even if a 
commission did possess the power of control, any attempt to exercise it ... 
would result in harmful, uneconomic shifts in public utility rate levels. 
(italics added) 

In view of the foregoing, a mismatch results in the application of the DCF model 

as market prices reflect long range expectations of growth in market prices (consistent 

with the presumed infinite investment horizon of the standard DCF model), while the 

short range forecasts of growth in accounting proxies, i.e., EPS and DPS, do not reflect 

l 3  Charles F. Phillips, Jr., The Regulation of Public Utilities-Theorv and Practice, (Public Utility Reports, 
Inc., 1993) 395 

James C. Bonbright, Albert L. Danielsen and David R. Kamerschen, Principles of Public Utility Rates, 
1988, Public Utilities Reports, Inc., Arlington, VA, p. 334. 
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the full measure of growth (market price appreciation) expected in per share market 

value. 

On page 17, lines 11-13, Mr. Rigsby states that “[tlhe market price of a utility’s 

common stock will tend to move toward book value, or a market-to-book ratio of 

1.0, if regulators allow a rate of return that is equal to the cost of capital.” Please 

comment. 

Such a statement assumes that there is a direct relationship between earnings and market- 

to-book ratios. In addition, such a statement is inconsistent with the fact discussed above 

that “market prices are beyond the control, though not beyond the influence of rate 

regulation.” As also noted above, there are many factors affecting market prices, in 

addition to earnings. 

Q. 

A. 

In the competitive environment, there is no evidence of any direct and exclusive 

relationship between market-to-book ratios and earned return on common equity (ROE), 

which for public utilities is based upon the authorized ROE. While traditional rate 

basehate of return regulation presumes that market-to-book ratios equal one, there is 

ample empirical evidence over sustained periods of time which demonstrate that this is an 

incorrect presumption as discussed in my prepared direct testimony at pages 31 through 

35. 

Since regulation acts as a surrogate for competition, it is reasonable to look to the 

competitive environment for evidence of a direct relationship between market-to-book 

ratios and earned ROE. To determine if his contention of such a direct relationship has 

any merit, I observed the market-to-book ratios and the earned ROES for the S&P 

Industrial Index and the S&P 500 Composite Index over a long period of time. On 
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Schedule PMA-2 I have shown the market-to-book ratios, earned ROEs, annual inflation 

rates and ROEs net of the annual rates of inflation for each year from 1947 through 2010, 

the latest year for which the information is available. In only one year, 1949, did the S&P 

Industrials have a market-to-book ratio of 1 .OO time. In &l of the other years, the market- 

to-book ratios exceeded 1 .OO time. In no year did the market-to-book ratio fall below 1 .OO 

time. In 1949, the only year the market-to-book ratio was 1 .OO (or loo%), the real rate of 

earnings on book equity, adjusted for deflation, was 18.1% (16.3% + 1.8%). In contrast, 

in 1961, the S&P Industrials had a market-to-book ratio of 2.01 times, while experiencing 

a rate of earnings on book equity (adjusted for inflation) of only 9.1% (9.8% - 0.7%). In 

2010, the estimated average market-to-book ratio of the S&P 500 Composite was 1.92 

times, while the average rate of earnings on book equity (adjusted for inflation) was 

10.9%. 

The foregoing information, and all of the information shown on Schedule 

PMA-2 shows that competitive unregulated companies have never sold below book 

value, on average and have sold at their book value in only one year since 1947. These 

data also show that there is no relationship between ROE (either the nominal rate or the 

real earnings rate, i.e., the nominal rate less inflation or plus deflation for the only two 

years in which deflation occurred, 1949 and 1954 and the market-to-book ratio. It is 

illogical that investors would pay 2.56 times book value to earn an ROE net of inflation 

of 13.8% in 1989, yet would pay 2.77 times book value to earn a rate, net of inflation, of 

only 7.7% in 199 1. 

Because of the nearly 65 years in the period, it cannot validly be argued that the 

expected trend would be different because the market-to-book ratios best relate to future 
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years. The foregoing data, and all of the data on Schedule PMA-2 demonstrate that Mr. 

Rigsby’s comments are a distortion of reality 

Q. Is it appropriate to apply Mr. Rigsby’s DCF-derived water company common equity 

cost rate of 9.28% to the book value of common equity? 

No. A DCF-derived common equity cost rate will understate the investors’ required 

return when it is applied to a book value significantly lower than market value. Under the 

DCF model, the rate of return investors require is related to the price paid for a security. 

Because a regulated utility is limited to earning on its net book value (depreciated original 

cost) rate base and market values can diverge from book values for a myriad of reasons 

including a market-based DCF cost rate applied to the book value of common equity will 

not reflect investors’ expected common equity cost rate when market values are grossly 

disparate from their book values. 

A. 

Mr. Rigsby’s water company DCF cost rate, 9.28% is based upon average 

adjusted dividend yield of 3.29% plus an average estimate of growth of 6.17%’ as shown 

on Schedules WAR-2, WAR-3 and WAR-4. As can be derived from Schedule PMA-3, 

the average market to book ratio of Mr. Rigsby’s water proxy group is 184.4% based 

upon the group’s average market price of $24.403 and average book value of $13.236. I 

have demonstrated the inadequacy of Mr. Rigsby’s DCF cost rate on Schedule PMA-3, 

which demonstrates that there is no realistic opportunity to earn the market-based rates of 

return on book value. In this example, the investor expects a total return rate of 9.28% 

for his water proxy group. The 9.28% market-based cost rate for the water proxy group 

implies an annual return of $2.265 consisting of $0.759 in dividends and $1.506 in 

growth (market-price appreciation). When the 9.28% return rate is applied to the average 
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book value of the proxy group, $13.236, the opportunities for total annual returns is just 

$1.228. With annual dividends of $0.759, there are opportunities to earn only $0.469 in 

market-price appreciation which is a mere 1 .92% on market price in contrast to the 6.17% 

average growth in market price expected by investors for the group. There is no possible 

way to achieve the expected growth of $1.506 (6.17%) related to an average market price 

of $23.280, for the proxy group, absent a huge cut in annual cash dividends, an 

unreasonable expectation since such an action by a board of directors is usually indicative 

of an extremely adverse financial condition. Of course, if the converse situation exists 

(market prices substantially below their book values), a market-based DCF cost rate 

applied to the book value of common equity would overstate the cost rate. 

Do you agree with Mr. Rigby’s reliance upon sustainable growth DCF analysis? 

No. Mr. Rigsby’s DCF growth rate utilizes the sustainable growth methodology for 

determining the growth rate component. He calculates sustainable growth for his proxy 

companies as derived on Schedule WAR-5 and summarized on Schedule WAR-4. On 

pages 1-4 Schedule WAR-5, it can be seen that the return on equity utilized in Mr. 

Rigsby’s growth rate analysis is based upon both historical, 2011, 2012 and five-year 

Q. 

A. 

expectations by Value Line. 

If the Commission chooses to adopt Mr. Rigsby’s sustainable growth 

methodology, given the economic and market turmoil of the last several years and the 

current faltering recovery, it is not reasonable to rely upon historical sustainable growth 

or even sustainable growth expected in the near future, 201 1 and 2012. If one is to use the 

sustainable growth methodology, one should use the sustainable growth rates derived 

from the 20 14-20 16 Value Line projections shown on Schedule WAR-5. 
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Q. What would Mr. Rigsby's DCF results have been had he correctly relied upon 

projected internal growth. 

As shown on Schedule PMA-4, the DCF result is for the four water companies 11.60% 

using projected sustainable, or internal, growth rates. However, a cost rate of 11.60% is 

understated because it does not reflect the additional business risk of Bermuda due to its 

smaller size or its lower financial risk relative to the water companies as discussed above. 

A. 

The Capital Asset Pricing Model (CAPM) 

Q. 

A. 

Please explain the theoretical basis of the CAPM. 

CAPM theory defines risk as the covariability of a security's returns with the market's 

returns as measured by beta (p). A beta less than 1.0 indicates lower variability while a 

beta greater than 1 .O indicates greater variability than the market. 

The CAPM assumes that all other risk, Le., all non-market or unsystematic risk, 

can be eliminated through diversification. The risk that cannot be eliminated through 

diversification is called market, or systematic, risk. In addition, the CAPM presumes that 

investors require compensation only for these systematic risks which are the result of 

macroeconomic and other events that affect the returns on all assets. The model is applied 

by adding a risk-free rate of return to a market risk premium, which is adjusted 

proportionately to reflect the systematic risk of the individual security relative to the total 

market as measured by beta. The traditional CAPM model is expressed as: 
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Return rate on the common stock - - Where: Rs 

Risk-fiee rate of return - - Rf 

Return rate on the market as a whole - - Rm 

= Adjusted beta (volatility of the security 
relative to the market as a whole) 

P 

Numerous tests of the CAPM have measured the extent to which security returns 

and betas are related as predicted by the CAPM confirming its validity. The empirical 

CAPM (ECAPM) reflects the reality that while the results of these tests support the 

notion that beta is related to security returns, the empirical Security Market Line (SML) 

described by the CAPM formula is not as steeply sloped as the predicted SML. Morin” 

states: 

With few exceptions, the empirical studies agree that . . . low-beta 
securities earn returns somewhat higher than the CAPM would predict, 
and high-beta securities earn less than predicted. 

* * *  

Therefore, the empirical evidence suggests that the expected return on a 
security is related to its risk by the following approximation: 

K = RF + x ~ ( R M  - RF) + (1-X) ~ ( R M  - RF) 

where x is a fraction to be determined empirically. The value of x that 
best explains the observed relationship Return = 0.0829 + 0.0520 P is 
between 0.25 and 0.30. If x = 0.25, the equation becomes: 

K = RF + 0.25(RM - RF) + 0.75 P(RE\.~ - R F ) ~ ~  

28 
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In view of theory and ractical research, it is conservatively appropriate to 

traditional CAPM and the ECAPM and average the results. 

Do you agree with Mr. Rigsby’s application of the CAPM? 

No. Mr. Rigsby’s application of the CAPM is flawed for several reasons. First, he 

incorrectly relied upon an historical estimate of the yield on 5-year U.S. Treasury 

securities as the risk-free rate. Second, he relied, in part, upon the geometric mean 

historical large company stock return. Third, he relied upon the historical total returns on 

an intermediate-term U.S. Treasury security rather than the more correct income returns. 

Finally, he did not utilize the ECAPM as described above. 

Please comment upon Mr. Rigsby’s selection of the risk-free rate. 

Mr. Rigsby utilized an historical 8-week average yield on 5-year U.S. Treasury securities 

as stated in lines 10-14 on page 32 of his direct testimony. This is incorrect for two 

reasons. First, because both ratemaking and the cost of capital, including common equity, 

are prospective, the risk-free rate for a CAPM analysis should be forward looking. 

Second, using the yield on 5-year U.S. Treasury securities is not consistent with either the 

in perpetuity investment horizon assumed in the DCF model used by Mr. Rigsby, the 

concept of the long-term cost of capital or the life of the typical utility rate base. 

Why is the prospective yield on long-term U.S. Treasury Bonds appropriate for use 

as the risk-free rate? 

The prospective yield is appropriate for use as the risk-free component in a CAPM 

analysis because it is consistent with the prospective nature of both ratemaking and the 

cost of capital. In addition, the yield on long-term U.S. Treasury T-Bonds is almost risk- 
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free and its term is consistent with the long-term cost of capital to public utilities 

measured by the yields on A rated public utility bonds, the long-term investment horizon 

inherent in utilities’ common stocks, the long-term investment horizon presumed in the 

standard DCF model employed in regulatory ratemaking, and the long-term life of the 

jurisdictional rate base to which the allowed fair rate of return, Le., cost of capital will be 

applied. In contrast, short-term U.S. Treasury yields are more volatile and largely a 

fwnction of Federal Reserve monetary policy. 

In addition, noted in the Ibbotson@ SBBI@ - 201 1 Valuation Yearbook - Market 

Results for Stocks, Bonds, Bills and Inflation - 1926-20 10 (SBBI - 201 1 )I7: 

Although the equity risk premia of several horizons are available, the long- 
horizon equity risk premium is preferable for use in most business- 
valuation settings, even if an investor has a shorter time horizon. 
Companies are entities that generally have no defined life span; when 
determining a company’s value, it is important to use a long-term discount 
rate because the life of the company is assumed to be infinite. For this 
reason, it is appropriate in most cases to use the long-horizon equity risk 
premium for business valuation. 

* * *  

The 30-year bond that the Treasury recently began issuing again is 
theoretically more correct due to the long-term nature of business 
valuation. . . 

Please comment upon Mr. Rigsby’s calculation of the market equity risk premium. 

26 A. 

27 

28 

Mr. Rigsby “used both a geometric and an arithmetic mean of the historical total returns 

on the S&P 500 index from 1926 to 2010 as the proxy for the market rate of return (R,)” 

as stated on lines 6-9 on page 33 of his direct testimony. Mr. Rigsby then deducted “the 

l7 Ibbotson@ SBBI@ - 201 1 Valuation Yearbook - Market Results for Stocks. Bonds. Bills and Inflation - 1926- 
2010 (SBBI-2011) 55 .  
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geometric mean of the total returns on intermediate-term government bonds for the same 

eighty-four [sic] year period” as stated on lines 9-10 on page 33. This is incorrect for 

four reasons. First, the geometric mean is not appropriate for cost of capital purposes. 

Second, the intermediate-term government bond is not appropriate for cost of capital 

purposes as discussed above. Third, the use of total returns in the risk-free component of 

the market equity risk premium is not appropriate. Four, he did not utilize a forecasted 

market equity risk premium. 

Why is the geometric mean historical return inappropriate when estimating the cost 

of capital? 

The arithmetic mean return rates and yields (income returns) are appropriate for cost of 

capital purposes as noted in the SBBI - 201 1. Arithmetic mean return rates and yields 

are appropriate because ex-post (historical) total returns and equity risk premiums differ 

in size and direction over time, providing insight into the variance and standard deviation 

of returns. Because the arithmetic mean captures the prospect for variance in returns and 

equity risk premiums, it provides the valuable insight needed by investors in estimating 

future risk when making a current investment. Absent such valuable insight into the 

potential variance of returns, investors cannot meaningfully evaluate prospective risk. If 

investors alternatively relied upon the geometric mean of ex-post equity risk premiums, 

they would have no insight into the potential variance of future returns because the 

geometric mean relates the change over many periods to a constant rate of change, 

thereby obviating the year-to-year fluctuations, or variance, critical to risk analysis. 

The financial literature is quite clear on this point, that risk is measured by the 
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variability of expected returns, i.e., the probability distribution of returns." In addition, 

Weston and Brigham'' provide the standard financial textbook definition of the riskiness 

of an asset when they state: 

The riskiness of an asset is defined in terms of the likely variability of 
future returns from the asset. (emphasis added) 

And Morin states2': 

The geometric mean answers the question of what constant return you 
would have to achieve in each year to have your investment growth match 
the return achieved by the stock market. The arithmetic mean answers the 
question of what growth rate is the best estimate of the future amount of 
money that will be produced by continually reinvesting in the stock 
market. It is the rate of return which, compounded over multiple periods, 
gives the mean of the probability distribution of ending wealth. (emphasis 
added) 

In addition, Brealey and Myers21 note: 

The proper uses of arithmetic and compound rates of return from past 
investments are often misunderstood. . . Thus the arithmetic average of 
the returns correctly measures the opportunity cost of capital for 
investments. . . Moral: If the cost of capital is estimated from historical 
returns or risk premiums, use arithmetic averages, not compound annual 
rates of return. (italics in original) 

Also, Giaacchino and Lesser22 state: 

The appropriateness of using either a geometric or arithmetic mean 
depends on the context.'2(footnote omitted) If you are evaluating the past 
performance of a stock, the geometric mean is appropriate: it represents 
the compound average return over time. 

* * *  

Brigham (1989) 639. 
Weston, J. Fred and Brigham, Eugene F., Essentials of Managerial Finance Third Edition (The Dryden 
Press, 1974) 272. 

18 

19 

Morin 133. 
Brealey and Myers 146-147. 

Giaacchino, Leonard0 R. and Lesser, Jonathan A., Principles of Utility Corporate Finance (Public Utilities 

20 

21 

22 
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If, instead, you wish to estimate future growth, you need to use an 
arithmetic mean . . . compounding the stock at the arithmetic mean . . . 
gives us the expected (average) stock price . . . compounding at the 
geometric mean leads to the median stock price. 

As previously discussed, investors gain insight into relative riskiness by analyzing 

expected future variability. This is accomplished by the use of the arithmetic mean of a 

distribution of returns / premiums. Only the arithmetic mean takes into account of the 

returns / premiums, hence, providing meaningful insight into the variance and standard 

deviation of those returns / premiums. 

Can it be demonstrated that the arithmetic mean takes into account all of the 

returns and therefore, that the arithmetic mean is appropriate to use when 

estimating the opportunity cost of capital in contrast to the geometric mean? 

A. Yes. Pages 1 through 3 of Schedule PMA-5 graphically demonstrate this premise. It is 

clear from observing the year-to-year variation (the returns on large company stocks for 

each and every year, 1926 through 20 10 on page l), that stock market returns, and hence, 

equity risk premiums, vary. 

Q. 

There is a clear bell-shaped pattern to the probability distribution of these returns 

shown on page 2, an indication that they are randomly generated and not serially 

correlated. The arithmetic mean of this distribution of returns considers each and every 

return in the distribution, taking into account the standard deviation or likely variance 

which may be experienced in the future when estimating the rate of return based upon 

such historical returns. In contrast, page 3 demonstrates that when the geometric mean is 

calculated, only two of the returns are considered, namely the initial and terminal years, 

Reports, Inc., 201 1) 38-41 and 233-234. 
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calculated by the geometric average. That constant return is graphically represented by a 

flat line, showing no year-to-year variation, over the entire 1926 to 2010 time period, 

which is obviously far different from reality, based upon the probability distribution of 

returns shown on page 2 and demonstrated on page 1. 

Consequently, only the arithmetic mean takes into account the standard deviation 

of returns which is critical to risk analysis. The geometric mean is appropriate only when 

measuring historical performance and should not be used 

required rate of return. 

You stated earlier that it is incorrect to use the histor Q. 

to estimate the investors 

cal total return on U.S. 

Treasury securities as the risk-free component of the equity risk premium. Please 

comment. 

A. Using the total return on U.S. Treasury securities is not appropriate as the risk-free 

component of the equity risk premium because it is not a truly risk-free rate. As indicated 

on pages 55 and 56 of the SBBI 201 1 (pages 8 and 9 of Schedule PMA-5), it is: 

Another point to keep in mind when calculating the equity risk 
premium is that the income return on the appropriate-horizon Treasury 
security, rather than the total return, is used in the calculation. The total 
return is comprised of three return components: the income return, the 
capital appreciation return, and the reinvestment return. The income 
return is defined as the portion of the total return that results from a 
periodic cash flow or, in this case, the bond coupon payment. The 
capital appreciation return results from the price change of a bond over 
a specific period. Bond prices generally change in reaction to 
unexpected fluctuations in yields. Reinvestment return is the return on 
a given month’s investment income when reinvested into the same 
asset class in the subsequent months of the year. The income return is 
thus used in the estimation of the equity risk premium because it 
represents the truly riskless portion of the return. 2 (footnote omitted) 
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* * * *  

Anticipated changes in yields are assessed by the market and figured 
into the price of a bond. Future changes in yields that are not 
anticipated will cause the price of the bond to adjust accordingly. Price 
changes in bonds due to unanticipated changes in yields introduce price 
risk into the total return. Therefore, the total return on the bond series 
does not represent the riskless rate of return. The income return better 
represents the unbiased estimate of the purely riskless rate of return, 
since an investor can hold a bond to maturity and be entitled to the 
income return with no capital loss. (italics added) 

Hence, it is appropriate to use the income return and not the total return on long- 

term U.S. government bonds when calculating a market equity risk premium. 

You also stated earlier that Mr. Rigsby failed to utilize a forecasted market equity 

risk premium. Please comment. 

Once again, because both ratemaking and the cost of capital, including the cost rate of 

common equity are prospective, a prospective market equity risk premium is essential. 

The basis of the forecasted or prospective market equity risk premium can be found on 

note 1 on page 2 of Schedule PMA-6. Consistent with the development of the risk-free 

rate component of Mr. Rigby’s CAPM analysis, it is derived from an average of the most 

recent eight weeks ending August 12, 2011 3-5 year median market price appreciation 

potentials by Value Line plus an average of the median estimated dividend yield for the 

common stocks of the 1,700 firms covered in Value Line’s Standard Edition. 

The average median expected price appreciation is 59% which translates to a 

12.29% annual appreciation and, when added to the average (similarly calculated) median 

dividend yield of 1.99% equates to a forecasted annual total return rate on the market as a 

whole of 14.28%. The forecasted total market equity risk premium of 9.61% is derived by 

deducting the August 1, 201 1 Blue Chip Financial Forecasts consensus estimate of about 
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A. 

Q. 

A. 

50 economists of the expected yield on 30-year U.S. Treasury Notes for the six calendar 

quarters ending with the fourth calendar quarter 2012 of 4.67% as derived in note 1 on 

page 2 of Schedule PMA-6 (9.61% = 14.28% - 4.67%). 

Averaging this 9.61% Value Line forecasted equity risk premium with a correctly 

derived long-term historical market equity risk premium, i.e. using the arithmetic mean 

long-term historical total returns on large company common stocks and the arithmetic 

mean long-term historical income return on long-term U.S. Treasury securities, of 6.70% 

as derived in note 1 on page 2 of Schedule PMA-6 yields a market equity risk premium of 

8.16% (8.16% = (9.61% + 6.70%)/2). 

What would be the results of an application of the traditional and empirical CAPM 

to Mr. Rigsby’s proxy group using a correctly calculated risk-free rate and market 

equity risk premium as discussed above? 

As shown on Schedule PMA-6, page 1, the average traditional CAPM cost rate is 10.79% 

for the four water companies and the average ECAPM cost rate is 11 -30%. Thus, as 

shown on column 6 on page 1, the CAPM cost rate applicable to the proxy group of four 

water companies is 1 1.05% based upon an average of the traditional CAPM and ECAPM 

results for Mr. Rigsby’s proxy group. However, a cost rate of 11.05% is still understated 

because it does not reflect the additional business risk of Bermuda due to its smaller 

relative size or its lower relative financial risk as discussed above. 

Does the use of adjusted betas in a traditional CAPM model render that model the 

equivalent of the ECAPM model? 

No. Using adjusted betas in a CAPM analysis is not equivalent to the ECAPM. Betas are 

adjusted because of the general regression tendency of betas to converge toward 1 .O 3 
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time, i.e., over successive calculations of beta. As noted above, numerous studies have 

determined that the SML described by the CAPM formula at any given - moment in time is 

not as steeply sloped as the predicted SML. M ~ r i n ~ ~  states: 

Some have argued that the use of the ECAPM is inconsistent with the use 
of adjusted betas, such as those supplied by Value Line and Bloomberg. 
This is because the reason for using the ECAPM is to allow for the 
tendency of betas to regress toward the mean value of 1 .OO over time, and, 
since Value Line betas are already adjusted for such trend [sic], an 
ECAPM analysis results in double-counting. This argument is erroneous. 
Fundamentally, the ECAPM is not an adjustment, increase or decrease, in 
beta. This is obvious from the fact that the expected return on high beta 
securities is actually lower than that produced by the CAPM estimate. The 
ECAPM is a formal recognition that the observed risk-return tradeoff is 
flatter than predicted by the CAPM based on myriad empirical evidence. 
The ECAPM and the use of adjusted betas comprised two separate 
features of asset pricing. Even if a company’s beta is estimated accurately, 
the CAPM still understates the return for low-beta stocks. Even if the 
ECAPM is used, the return for low-beta securities is understated if the 
betas are understated. Referring back to Figure 6-1, the ECAPM is a 
return (vertical axis) adjustment and not a beta (horizontal axis) 
adjustment. Both adjustments are necessary. 

Moreover, the slope of the SML should not be confused with beta. As Brigham 

states24 : 

The slope of the SML reflects the degree of risk aversion in the economy - 
the greater the average investor’s aversion to risk, then (1) the steeper is 
the slope of the line, (2) the greater is the risk premium for any risky asset, 
and (3) the higher is the required rate of return on risky assets.I2 

12Students sometimes confuse beta with the slope of the SML. This is a 
mistake. As we saw earlier in connection with Figure 6-8, and as is 
developed further in Appendix 6A, beta does represent the slope of a line, 
but not the Security Market Line. This confusion arises partly because the 
SML equation is generally written, in this book and throughout the finance 

Morin 19 1. ,3 

24 Brigham and Gapenski 203. 
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literature, as k, = RF + b,(kM - RF), and in this form b, looks like the slope 
coefficient and (kM - RF) the variable. It would perhaps be less confusing 
if the second term were written (kM - RF)b,, but this is not generally done. 

Regulatory support for the ECAPM can be found in the New York Public Service 

Also, the Regulatory Commission’s Generic Financing Docket, Case 9 1 -M-0509. 

Commission of Alaska has stated25: 

Although we primarily rely upon Tesoro’s recommendation, we are 
concerned, however, about Tesoro’s CAPM analysis. Tesoro averaged the 
results it obtained from CAPM and ECAPM while at the same time 
providing empirical testimony604 that the ECAPM results are more 
accurate then [sic] traditional CAPM results. The reasonable investor 
would be aware of these empirical results. Therefore, we adjust Tesoro’s 
recommendation to reflect only the ECAPM result. (footnote omitted) 

Thus, using adjusted betas in an ECAPM analysis is not incorrect nor inconsistent 

with either their financial literature or regulatory precedent. Notwithstanding empirical 

and regulatory support for the use of only the ECAPM, my CAPM analysis, which 

includes both the traditional CAPM and the ECAPM, is a conservative approach resulting 

in a reasonable estimate of the cost of common equity. 

What would Mr. Rigsby’s recommended common equity cost rate based upon the 

corrections discussed above? 

It is 10.32% based upon the common equity cost rates resulting from the application of a 

corrected DCF and CAPM to the four water companies, as adjusted for financial and 

business risks due to Bermuda’s lower financial risk and smaller relative size. 

The results of correcting Mr. Rigsby’s DCF and CAPM applied to his four water 

companies are summarized below: 

In the Matter of the Correct Calculation and Use of Acceptable Input Data to Calculate the 1997, 1998, 
1999,2000, 2001 and 2002 Tariff Rates for the Intrastate Transportation of Petroleum over the 
TransAlaska Pipeline System, Docket No P-97-4, Order No. 15 1, p. 146 (Reg. Comm’n AK 11/27/02). 
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Discounted Cash Flow Model 
Capital Asset Pricing Model 

Indicated Common Equity Cost 
Rate Before Adjustment for 
Financial Risk and Business Risk 

Table 1 

Proxy Group 
of Four 
Water 

Companies 

10.60% 
11.05 

1 1.33% 

Financial Risk Adjustment (0.98) 

Business Risk Adjustment 0.50 

Corrected Common Equity 
Cost Rate 

Based upon these corrected common equity cost rate results, a common equity 

cost rate of 11.33% is indicated for the four water companies before the financial and 

business risk adjustments previously discussed. 

Financial Risk Adiustment 

Q. Is there a way to quantify a financial risk adjustment due to Bermuda’s previously 

discussed lower financial risk relative to the proxy group? 

A. Yes. As shown on page 1 of Schedule WAR-1, Mr. Rigsby recommends a common 

equity ratio of 60.00% which is higher than the average 2010 total equity ratio 

maintained, on average, by the four water companies, 48.09% as shown on Schedule 

PMA-7. Conversely, Mr. Rigsby’s recommended debt ratio of 40.00% is lower than the 

average 20 10 long-term debt ratio of the proxy group, 5 1.91 YO. Thus, Bermuda has lower 

financial risk than the companies in his proxy group. Because investors require a higher / 
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10 

11 

12 

13 

14 

15 

16 

I 17 

I 18 

19 
20 

~ 21 

lower return in exchange for bearing higher / lower risk, a downward adjustment to the 

common equity cost rate derived fiom the market data of the proxy group companies 

which have a higher degree of financial risk than Bermuda is necessary. 

An indication of the magnitude of the necessary financial risk adjustment is given 

by the Hamada equation26, which un-levers and then re-levers betas based upon changes 

in capital structure. 

The Hamada equation un-levers the median beta of the proxy group of four water 

companies of 0.75 with an average December 31, 2010 total equity ratio of 48.09% to 

0.40 when applied to a 100% common equity ratio and then levers the beta to 0.63 using 

Mr. Rigsby's recommended common equity ratio of 60.00%. The re-levered beta, 

applied to an 8.16% market risk premium and a 4.67% risk-free rate translates to a 

9.81%27 common equity cost rate. The difference between the 10.25% relevered beta 

common equity cost rate and the result of the traditional CAPM for the proxy group with 

a median beta of 0.75, 10.79%28 is a negative 98 basis points (-0.98%). A downward 

financial adjustment of 98 basis points (-0.98%), reflects the lower financial risk of 

attributable to Mr. Rigsby's recommend higher equity ratio of 60.00% compared with the 

proxy group's average total equity ratio of 48.09% at December 31, 2010. The Hamada 

Equation and calculations are as follows: 

b, = b, [1+ (1 - T ) ( D  / S)]  
Where b, = Levered beta 

b, = Un-levered beta 

~ ~ 

Brigham and Daves 533. 26 

9.81% = (0.63 x 8.16%) + 4.67%. 27 

28 10.79% = (0.75 x 8.16%) + 4.67%. 
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T = Tax Rate 
( D  / S )  = Debt to Common Equity Ratio 

To un-lever the beta from a 48.09% average proxy group total equity ratio, the following 

equation is used: 

0.70 = b, [l + (1 - 0.35) (51.91%/48.09%)] 

When solved for b, , b, = 0.44, indicating that the beta for the proxy group of four water 

companies would be 0.44 if their average capital structure contained 100% total equity. 

To re-lever the beta relative to Mr. Rigsby’s recommended 60.00% common 

equity ratio, the following equation is used: 

b, = 0.40 [ 1 + (1 - 0.35) (40.00%/6O.OO%)] 

When solved for b, , b, = 0.63, indicating that the beta for the proxy group of four water 

companies would be 0.63, if their average capital structure contained 60.00% common 

equity. 

Business Risk Adiustment 

Q. Is there a way to quantify a business risk adjustment due to Bermuda’s small size 

relative to the proxy group as discussed above? 

Yes. As discussed above, the Company has greater business risk than the average 

company in Mr. Rigsby’s proxy group because of its smaller size relative to the group, 

measured by either book capitalization or the market capitalization of common equity 

(estimated market capitalization for Bermuda, whose common stock is not traded). 

A. 
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Table 2 1 
2 

Times 
Market Greater than 

Capitalization(1) the Company 
($ Millions) 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Bermuda Water Co. $19.012 

Proxy Group of Four 
Water Companies 1,208.594 6 3 . 6 ~  

(1) From page 1 of Schedule PMA-8. 

Because the Company’s common stock is not publicly traded, I have assumed that 

16 if it were, the common shares would be selling at the same market-to-book ratio as the 

average market-to-book ratio for Mr. Rigsby’s proxy group, 192.6%, as shown on page 2 17 

of Schedule PMA-8. Since Mr. Rigsby’s recommended common equity cost rate is based 18 

upon the market data of his proxy group, it is reasonable to use the market-to-book ratios 19 

20 of the proxy group to estimate Bermuda’s market capitalization. Hence, the Company’s 

market capitalization is estimated at $19.0 12 million based upon the average market-to- 21 

book ratio of his proxy group. In contrast, the market capitalization of the average water 22 

company in Mr. Rigsby’s proxy group was $1.209 billion on August 12, 201 1, or 63.6 23 

24 times the size of Bermuda’s estimated market capitalization. 

Therefore, it is necessary to upwardly adjust the common equity cost rate of I 25 

10.80% based upon the four water companies to reflect Bermuda’s greater risk due to its 26 

smaller relative size. The determination is based upon the size premiums for decile , 27 

I 28 portfolios of New York Stock Exchange (NYSE), American Stock Exchange (AMEX) 

and NASDAQ listed companies for the 1926-2010 period and related data from SBBI- 1 29 

30 201 1. The average size premium for the decile in which Mr. Rigsby’s proxy group falls 
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Q. 

A. 

has been compared with the average size premium for the decile in which the market 

capitalization of Bermuda would fall if its stock were traded and sold at an average 

markedbook ratio of 192.6% experienced by the proxy group. As shown on page 1, 

because Bermuda falls in the lofh decile and the four water companies fall between the 6th 

and 7th deciles, the size premium spread between the Company and the four water 

companies is 4.5 1 basis points (4.5 1%). 

In view of the foregoing, although the SBBI 2011 study indicates that a 4.51% 

adjustment is warranted, I recommend a conservative upward adjustment of 50 basis 

points (0.50%) to reflect Bermuda’s greater relative business risk due to its smaller size. 

A business risk adjustment of 50 basis points (0.50%) coupled with the previously 

discussed financial risk adjustment of a negative 98 basis points (-0.98%), when added to 

the 11.33% indicated common equity cost rate based upon the four water companies 

before adjustment, results in a financial risk and business risk-adjusted corrected common 

equity cost rate of 10.85%29. 

A common equity cost rate of 10.85%, when applied to Mr. Rigsby’s 

recommended common equity ratio of 60.00%, results in an overall rate of return of 

8.96%. 

Please summarize your corrections to Mr. Rigsby’s cost of common equity analysis. 

Schedule PMA-9 presents a comparison of Mr. Rigsby’s recommended overall rate of 

return, common equity cost rate, DCF and CAPM analysis with the corrections to those 

analyses discussed above. Page 1 presents the overall rate of return of 8.96% resulting 

10.85% 11.33% - 0.98% + 0.50%. 29 
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5 Q* 
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7 A. 
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9 

10 
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12 

13 Q. 

14 A. 

from the 10.85% corrected common equity cost rate in contrast to Mr. Rigsby’s 

recommended overall rate of return of 7.85%. Page 2 presents a detailed summary of the 

Mr. Rigsby’s DCF and CAPM analyses side by side with the corrections to those analyses 

discussed above. 

What would be the Florida Leverage Formula ROE applicable to Mr. Rigsby’s 

recommended ratemaking common equity ratio of 60.00%? 

It would be 9.813%. Mr. Rigsby has provided the recommended 201 1 Florida Leverage 

Formula as Exhibit 1. On page 1 of Attachment 1, in Exhibit 1 , the 201 1 Leverage 

Formula (Recommended) is to be calculated as 7.13% + 1.6 10 / ER, with “ER’ being the 

equity ratio. When solved for an equity ratio of 60.00%, Mr. Rigsby’s recommended 

ratemaking common equity ratio for Bermuda, a 9.81% common equity cost rate results 

(9.81% = 7.13% + (1.610 / 60.00%)). 

Does that conclude your direct testimony? 

Yes. 
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PROFESSIONAL QUALIFICATIONS 
OF 

PAULINE M. AHERN, CRRA 
PRINCIPAL 

AUS CONSULTANTS 

PROFESSIONAL EXPERIENCE 

1994-Present 

In 1996, I became a Principal of AUS Consultants, continuing to offer testimony as an 
expert witness on the subjects of fair rate of return, cost of capital and related issues before state 
public utility commissions. I provide assistance and support to clients throughout the entire 
ratemaking litigation process. In addition, I supervise the financial analyst and administrative 
staff in the preparation of fair rate of return and cost of capital exhibits which are filed along with 
expert testimony before various state and federal public utility regulatory bodies. The team also 
assists in the preparation of interrogatory responses, as well as rebuttal exhibits. 

As the Publisher of AUS Utility Reports (formerly C. A. Turner Utility Reports), I am 
responsible for the production, publishing, and distribution of the reports. AUS Utility Reports 
provides financial data and related ratios for about 120 public utilities, Le., electric, combination 
gas and electric, natural gas distribution, natural gas transmission, telephone, and water utilities, 
on a monthly, quarterly and annual basis. Among the subscribers of AUS Utility Reports are 
utilities, many state regulatory commissions, federal agencies, individuals, brokerage firms, 
attorneys, as well as public and academic libraries. The publication has continuously provided 
financial statistics on the utility industry since 1930. 

As the Publisher of AUS Utility Reports, I also supervise the production, publishing, and 
distribution of the AGA Rate Service publications under license from the American Gas 
Association. I am also responsible for maintaining and calculating the performance of the AGA 
Index, a market capitalization weighted index of the common stocks of the approximately 70 
corporate members of the AGA, which serves as the benchmark for the AGA Gas Index Fund. 

As an Assistant Vice President from 1994 - 1996, I prepared fair rate of return and cost of 
capital exhibits which were filed along with expert testimony before various state and federal 
public utility regulatory bodies. These supporting exhibits include the determination of an 
appropriate ratemaking capital structure and the development of embedded cost rates of senior 
capital. The exhibits also support the determination of a recommended return on common equity 
through the use of various market models, such as, but not limited to, Discounted Cash Flow 
analysis, Capital Asset Pricing Model and Risk Premium Methodology, as well as an assessment 
of the risk characteristics of the client utility. I also assisted in the preparation of responses to 
any interrogatories received regarding such testimonies filed on behalf of client utilities. 
Following the filing of fair rate of return testimonies, I assisted in the evaluation of opposition 
testimony in order to prepare interrogatory questions, areas of cross-examination, and rebuttal 
testimony. I also evaluated and assisted in the preparation of briefs and exceptions following the 
hearing process. I also submitted testimony before state public utility commissions regarding 
appropriate capital structure ratios and fixed capital cost rates. 



1990- 1994 

As a Senior Financial Analyst, I supervised two analysts and assisted in the preparation of 
fair rate of return and cost of capital exhibits which are filed along with expert testimony before 
various state and federal public utility regulatory bodies. The team also assisted in the 
preparation of interrogatory responses. 

I evaluated the final orders and decisions of various commissions to determine whether 
further actions were warranted and to gain insight which assisted in the preparation of future rate 
of return studies. 

I assisted in the preparation of an article authored by Frank J. Hanley and A. Gerald 
Harris entitled "Does Diversification Increase the Cost of Equity Capital?" published in the July 
15, 199 1 issue of Public Utilities Fortnightly. 

In 1992, I was awarded the professional designation "Certified Rate of Return Analyst" 
(CRRA) by the National Society of Rate of Return Analysts (now the Society of Utility and 
Regulatory Financial Analysts (SURFA)). This designation is based upon education, experience 
and the successful completion of a comprehensive examination. 

As Administrator of Financial Analysis for AUS Utility Reports, which then reported 
financial data for over 200 utility companies with approximately 1,000 subscribers, I oversaw the 
preparation of this monthly publication, as well as the accompanying annual publication, 
Financial Statistics - Public Utilities. 

1988-1990 

As a Financial Analyst, I assisted in the preparation of fair rate of return studies including 
capital structure determination, development of senior capital cost rates, as well as the 
determination of an appropriate rate of return on equity. I also assisted in the preparation of 
interrogatory responses, interrogatory questions of the opposition, areas of cross-examination and 
rebuttal testimony. I also assisted in the preparation of the annual publication C. A. Turner 
Utility Reports - Financial Statistics -Public Utilities. 

1973-1975 

As a Research Assistant in the Research Department of the Regional Economics Division 
of the Federal Reserve Bank of Boston, I was involved in the development and maintenance of 
econometric models to simulate regional economic conditions in New England in order to study 
the effects of, among other things, the energy crisis of the early 1970's and property tax 
revaluations on the economy of New England. I was also involved in the statistical analysis and 
preparation of articles for the New England Economic Review. Also, I was Assistant Editor of 
New England Business Indicators. 

As a Research Assistant in the Office of the Assistant Secretary for International Affairs, 
U. S. Treasury Department, Washington, D.C., I developed and maintained econometric models 
which simulated the economy of the United States in order to study the results of various 



alternate foreign trade policies so that national trade policy could be formulated and 
recommended. 

Clients Served 

I have offered expert testimony before the following commissions: 

Arkansas 
California 
Connecticut 
Delaware 
Florida 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kentucky 
Louisiana 
Maine 

Maryland 
Michigan 
Missouri 
Nevada 
New Jersey 
New York 
North Carolina 
Ohio 
Pennsylvania 
Rhode Island 
South Carolina 
Virginia 
Washington 

I have sponsored testimony on generichniform methodologies for determining the return 
on common equity for: 

Aquarion Water Company 
The Connecticut Water Company 

United Water Connecticut, Inc. 
Utilities, Inc. 

I have sponsored testimony on the rate of return and capital structure effects of merger 
and acquisition issues for: 

California-American Water Company New Jersey-American Water Company 

I have sponsored testimony on fair rate of return and related issues for: 

Alpena Power Company 
Apple Canyon Utility Company 
Applied Wastewater Management, Inc. 
Aqua Illinois, Inc. 
Aqua New Jersey, Inc. 
Aqua North Carolina, Inc. 
Aqua Virginia, Inc. 
Aquarion Water Company 
Artesian Water Company 

The Columbia Water Company 
The Connecticut Water Company 
Consumers Illinois Water Company 
Consumers Maine Water Company 
Consumers New Jersey Water Company 
City of DuBois, Pennsylvania 
Elizabethtown Water Company 
Emporium Water Company 
GTE Hawaiian Telephone Inc. 

The Atlantic City Sewerage Company 
Audubon Water Company 
The Borough of Hanover, PA 
Carolina Pines Utilities, Inc. 
Carolina Water Service, Inc. of NC 
Carolina Water Service, Inc. of SC 

Greenridge Utilities, Inc. 
Illinois American Water Company 
Iowa American Water Company 
Water Services Corp. of Kentucky 
Lake Wildwood Utilities Corp. 
Land'Or Utility Company 



Long Island American Water Company 
Long Neck Water Company 
Louisiana Water Service, Inc. 
Massanutten Public Service Company 
Middlesex Water Company 
Missouri-American Water Company 
Mt. Holly Water Company 
Nero Utility Services, Inc. 
New Jersey-American Water Company 
The Newtown Artesian Water Company 
NRG Energy Center Pittsburgh LLC 
NRG Energy Center Harrisburg LLC 
Ohio-American Water Company 
Penn Estates Utilities 
Pinelands Water Company 
Pinelands Waste Water Company 
Pittsburgh Thermal 
San Jose Water Company 
Southland Utilities, Inc. 
Spring Creek Utilities, Inc. 
Sussex Shores Water Company 
Tega Cay Water Service, Inc. 
Total Environmental Services, Inc. - 

Thames Water Americas 
Tidewater Utilities, Inc. 
Transylvania Utilities, Inc. 
Trigen - Philadelphia Energy Corporation 
Twin Lakes Utilities, Inc. 
United Utility Companies 
United Water Arkansas, Inc. 
United Water Arlington Hills Sewerage, Inc. 

Treasure Lake Water & Sewer Divisions 

United Water Connecticut, Inc. 
United Water Delaware, Inc. 
United Water Great Gorge Inc. / United 
Water Vernon Transmission, Inc. 
United Water Idaho, Inc. 
United Water Indiana, Inc. 
United Water New Jersey, Inc. 
United Water New Rochelle, Inc. 
United Water New York, Inc. 
United Water Owego / Nichols, Inc. 
United Water Pennsylvania, Inc. 
United Water Rhode Island, Inc. 
United Water South County, Inc. 
United Water Toms River, Inc. 
United Water Vernon Sewage Inc. 
United Water Virginia, Inc. 
United Water Westchester, Inc. 
United Water West Lafayette, Inc. 
United Water West Milford, Inc. 
Utilities, Inc. 
Utilities Inc. of Central Nevada 
Utilities, Inc. of Florida 
Utilities, Inc. of Louisiana 
Utilities, Inc. of Nevada 
Utilities, Inc. of Pennsylvania 
Utilities, Inc. - Westgate 
Utilities Services of South Carolina 
Utility Center, Inc. 
Valley Energy, Inc. 
Wellsboro Electric Company 
Western Utilities, Inc. 

I have sponsored testimony on capital structure and senior capital cost rates for the 
following clients: 

Alpena Power Company 
Arkansas-Western Gas Company 
Associated Natural Gas Company 

PG Energy Inc. 
United Water Delaware, Inc. 
Washington Natural Gas Company 



I have assisted in the preparation of rate of return studies on behalf of the following 
clients: 

Algonquin Gas Transmission Company 
Anadarko Petroleum Corporation 
Arkansas-Louisiana Gas Company 
Arkansas Western Gas Company 
Artesian Water Company 
Associated Natural Gas Company 
Atlantic City Electric Company 
Bridgeport-Hydraulic Company 
Cambridge Electric Light Company 
Carolina Power & Light Company 
Citizens Gas and Coke Utility 
City of Vernon, CA 
Columbia Gas/Gulf Transmission Cos. 
Commonwealth Electric Company 
Commonwealth Telephone Company 
Conestoga Telephone & Telegraph Co. 
Connecticut Natural Gas Corporation 
Consolidated Gas Transmission Company 
Consumers Power Company 
CWS Systems, Inc. 
Delmarva Power & Light Company 
East Honolulu Community Services, Inc. 
Equitable Gas Company 
Equitrans, Inc. 
Florida Power & Light Company 
Gary Hobart Water Company 
Gasco, Inc. 
GTE Arkansas, Inc. 
GTE California, Inc. 
GTE Florida, Inc. 
GTE Hawaiian Telephone 
GTE North, Inc. 
GTE Northwest, Inc. 
GTE Southwest, Inc. 
Great Lakes Gas Transmission L.P. 
Hawaiian Electric Company 
Hawaiian Electric Light Company 
IES Utilities Inc. 

Illinois Power Company 
Interstate Power Company 
Interstate Power & Light Co. 
Iowa Electric Light and Power Company 
Iowa Southern Utilities Company 
Kentucky-West Virginia Gas Company 
Lockhart Power Company 
Middlesex Water Company 
Milwaukee Metropolitan Sewer District 
Mountaineer Gas Company 
National Fuel Gas Distribution Corp. 
National Fuel Gas Supply Corp. 
Newco Waste Systems of NJ, Inc. 
New Jersey Natural Gas Company 
New Jersey-American Water Company 
New York-American Water Company 
North Carolina Natural Gas Corp. 
Northumbrian Water Company 
Ohio-American Water Company 
Oklahoma Natural Gas Company 
Orange and Rockland Utilities 
Paiute Pipeline Company 
PECO Energy Company 
Penn Estates Utilities, Inc. 
Penn-York Energy Corporation 
Pennsylvania-American Water Co. 
PG Energy Inc. 
Philadelphia Electric Company 
Providence Gas Company 
South Carolina Pipeline Company 
Southwest Gas Corporation 
Stamford Water Company 
Tesoro Alaska Petroleum Company 
Tesoro Refining & Marketing Co. 
United Telephone of New Jersey 
United Utility Companies 
United Water Arkansas, Inc. 
United Water Delaware, Inc. 



(Rate of Return Study Clients Continued) 

United Water Idaho, Inc. 
United Water Indiana, Inc. 
United Water New Jersey, Inc. 
United Water New York, Inc. 
United Water Pennsylvania, Inc. 
United Water Virginia, Inc. 
United Water West Lafayette, Inc. 
Utilities, Inc. of Pennsylvania 
Utilities, Inc. - Westgate 
Vista-United Telecommunications Corp. 

Washington Gas Light Company 
Washington Natural Gas Company 
Washington Water Power Corporation 
Waste Management of New Jersey - 

Wellsboro Electric Company 
Western Reserve Telephone Company 
Western Utilities, Inc. 
Wisconsin Power and Light Company 

Transfer Station A 

EDUCATION: 

1973 - Clark University - B.A. - Honors in Economics (Concentration: Econometrics and 

1991 - Rutgers University - M.B.A. - High Honors (Concentration: Corporate Finance) 
Regional/International Economics) 

PROFESSIONAL AFFILIATIONS: 

American Finance Association 
Financial Management Association 
Society of Utility and Regulatory Financial Analysts 
Member, Board of Directors - 2010-2012 
President - 2006-2008 and 2008-2010 
Secretary/Treasurer - 2004-2006 

Energy Association of Pennsylvania 
National Association of Water Companies - Member of the Finance/Accounting/Taxation 
Committee 

SPEAKING ENGAGEMENTS: 

“Public Utility Betas and the Cost of Capital”, (co-presenter with Richard A. Michelfelder, Ph.D.) 
- Advanced Workshop in Regulation and Competition, 30th Annual Eastern Conference of the 
Center for Research in Regulated Industries (CRRI), May 20,201 1, Rutgers University, Skytop, 
PA. 

“A New Approach for Estimating the Equity Risk Premium for Public Utilities”, (co-presenter 
with Richard A. Michelfelder, Ph.D.) - Hot Topic Hotline Webinar, December 3,2010, Financial 
Research Institute of the University of Missouri. 

“A New Approach for Estimating the Equity Risk Premium for Public Utilities”, (co-presenter 
with Richard A. Michelfelder, Ph.D.) before the Indiana Utility Regulatory Commission Cost of 
Capital Task Force, September 28,20 10, Indianapolis, IN 



Tomorrow’s Cost of Capital: Cost of Capital Issues 2010, Deloitte Center for Energy Solutions, 
20 10 Deloitte Energy Conference, “Changing the Great Game: Climate, Customers and Capital”, 
June 7-8,20 10, Washington, DC. 

“Cost of Capital Issues - 20 10” - Deloitte Center for Energy Solutions 201 0 Energy Conference: 
Changing the Great Game: Climate, Consumers and Capital, June 74,201 0, Washington, DC 

“A New Approach for Estimating the Equity Risk Premium for Public Utilities”, (co-presenter 
with Richard A. Michelfelder, Ph.D.) - Advanced Workshop in Regulation and Competition, 29th 
Annual Eastern Conference of the Center for Research in Regulated Industries (CRRI), May 20, 
20 10, Rutgers University, Skytop, PA 

Moderator: Society of Utility and Regulatory Financial Analysts: 42”d Financial Forum - “The 
Changing Economic and Capital Market Environment and the Utility Industry”, April 29-30, 
201 0, Washington, DC 

“A New Model for Estimating the Equity Risk Premium for Public Utilities” (co-presenter with 
Richard A. Michelfelder, Ph.D.) - Spring 2010 Meeting of the Staff Subcommittee on Accounting 
and Finance of the National Association of Regulatory Utility Commissioners, March 17,20 10, 
Charleston, SC 

“New Approach to Estimating the Cost of Common Equity Capital for Public Utilities” (co- 
presenter with Richard A. Michelfelder, Ph.D.) - Advanced Workshop in Regulation and 
Competition, 28th Annual Eastern Conference of the Center for Research in Regulated Industries 
(CRRI), May 14,2009, Rutgers University, Skytop, PA 

Moderator: 4 1 st Financial Forum - 
“Estimating the 
Cost of Capital in Today’s Economic and Capital Market Environment”, April 16-17, 2009, 
Washington, DC 

Society of Utility and Regulatory Financial Analysts: 

“Water Utility Financing: Where Does All That Cash Come From?”, AWWA Pre-Conference 
Workshop: Water Utility Ratemaking, March 25,2008, Atlantic City, NJ 

PAPERS: 

“Public Utility Beta Adjustment and the Cost of Capital”, co-authored with Richard A. 
Michelfelder, Ph.D. and Panayiotis Theodossiou, Ph.D. (under review at Journal of Applied 
Corporate Finance). 

“A New Approach for Estimating the Equity Risk Premium for Public Utilities”, co-authored 
with Frank J. Hanley and Richard A. Michelfelder, Ph.D. (forthcoming in The Journal of 
Regulatory Economics). 



“Comparable Earnings: 
Financial Quarterly Review, (American Gas Association), Summer 1994. 

New Life for an Old Precept” co-authored with Frank J. Hanley, 
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Year 

1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

Average 

Market- 
to-Book 
Ratio (1) 

Bermuda Water Company 
Market-to-Book Ratios, Earnings I Book Ratios and 
Inflation for Standard & Poor's lndustnal Index and 

the Standard & Poor3 500 Composite Index 
from 1947 throuah 2010 

S&P Industrial 
Index (3) 

123 
113 
1 00 
116 
1 27 
1 29 
121 
145 
181 
1 92 
171 
1 70 
1 94 
I 82 
2 01 
1 83 
1 94 
2 18 
2 21 
2 00 
2 05 
2 17 
2 10 
171 
1 99 
2 16 
1 96 
1 39 
1 34 
151 
1 38 
1 25 
1 23 
131 
124 
117 
1 45 
1 46 
1 67 
2 02 
2 50 
2 13 
2 56 
2 63 
2 77 
3 29 
3 72 
3 73 
4 06 
4 79 
5 88 
7 13 
8 27 
7 51 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 34 - 

S&P 500 
Composite 
Index (3) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 64 
3 00 
3 53 
4 16 
4 76 
4 51 
3 50 
2 93 
2 78 
2 91 
2 78 
2 75 (5) 
2 77 (5) 
2 02 (5) 
163 (5) 
192 (5) 

3 04 - 

Earnings/ 
Book Ratio (2) 

S&P lndustnal 
Index (3) 

130 % 
17 3 
16 3 
18 3 
14 4 
12 7 
12 7 
13 5 
16 0 
13 7 
12 5 
9 8  

11 2 
10 3 
9 8  

10 9 
11 4 
12 3 
13 2 
13 2 
12 1 
12 6 
12 1 
10 4 
11 2 
12 0 
14 6 
14 8 
12 3 
14 5 
14 6 
15 3 
17 2 
15 6 
14 9 
11 3 
12 2 
14 6 
12 2 
11 5 
15 7 
19 0 
18 5 
16 3 
10 8 
13 0 
15 7 
23 0 
22 9 
24 8 
24 6 
21 3 
25 2 
23 9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

149 % - 

S&P 500 
Composite 
Index (3) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

160 56 
16 8 
16 3 
14 5 
17 1 
16 2 
7 4  
8 3  

14 1 
15 3 
16 4 
17 2 
12 8 
2 7  
9 2  

13 0 

133 % 
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Inflation (4) Earnings I Book Ratio - Net of Inflation 

9 0  % 4 0  % NA 
2 7  

(1 8) 
5 8  
5 9  
0 9  
0 6  

(0 5 )  
0 4  
2 9  
3 0  
1 8  
1 5  
1 5  
0 7  
1 2  
1 7  
1 2  
1 9  
3 4  
3 0  
4 7  
6 1  
5 5  
3 4  
3 4  
8 8  

12 2 
7 0  
4 8  
6 8  
9 0  

13 3 
12 4 
8 9  
3 9  
3 8  
4 0  
3 8  
1 1  
4 4  
4 4  
4 7  
6 1  
3 1  
2 9  
2 8  
2 7  
2 5  
3 3  
1 7  
1 6  
2 7  
3 4  
1 6  
2 4  
1 9  
3 3  
3 4  
2 5  
4 1  
0 1  
2 7  
1 5  

14 6 
18 1 
12 5 
8 5  

11 6 
12 1 
14 0 
156 
108 
9 5  
8 0  
9 7  
8 8  
9 1  
9 7  
9 7  

11 1 
11 3 
9 8  
9 1  
7 9  
6 0  
4 9  
7 8  
8 6  
5 8  
2 6  
5 3  
9 7  
7 8  
6 3  
3 9  
3 2  
6 0  
7 4  
8 4  

106 
8 4  

10 4 
11 3 
14 6 
13 8 
10 2 
7 7  

10 1 
12 9 
20 3 
20 4 
21 5 
22 9 
19 7 
22 5 
20 5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

135 % 
13 5 
14 6 
12 9 
14 4 
12 8 
5 8  
5 9  

12 2 
12 0 
13 0 
14 7 
8 7  
2 6  
6 5  

11 5 

3.7 % 109 % 109 % 

Notes: (1) Market-to-Book Ratio equals average of the high and low market price for the year divided by the average book value 

(2) EarningsIBook equals earnings per share for the year divided by the average book value 

(3) On January 2, 2001 Standard & Poofs released Global Industry Classification Standard (GICS) price indexes for all Standard & Poots U.S. indexes. As a result, all 
S&P Indexes have been calculated with a common base of 100 at a start date of December 31, 1994. Also, the GICS industrial sector IS not comparable to the 
former S&P Industrial Index and data for the former S&P Industrial Index has been discontinued. 

(4) As measured by the Consumer Price Index (CPI). 

(5) Ratios for 2006 I2007 are based upon estimated book values using the actual average price and the estimated book value calculated by adding the 2006 earnings 
per share to the 2005 I2006 book value per share and then subtracting the 2006 12007 dividends per share as provided by Standard & Poops Statistical Record - 
Current Statistics, March 2008, p. 29. 

Source of Information Standard & Poots Security Price Index Record, 2000 Edition, p 40 
Standard & Poots Statistical Service, Current Statistics, June 201 1, p 30 
Standard & Poofs Compustat Services, Inc PC Plus Research Insight Database 
lbbotson SBBl 201 1 Valuation Yearbook 
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Bermuda Water Company 
Example of the Inadequacy of 

DCF Return Rate Related to Book Value 
When Market Value Exceeds Book Value 

Based on RUCO Witness Rigsby's Proxy Group of 
Water Companies 

(a) 
Market Value 

(b) 
Book Value 

1. Per Share $ 24.403 (1) $ 13.256 (2) 

2. DCF Cost Rate (3) 9.28% 9.28% 

3. Return in Dollars $ 2.265 $ 1.230 

4. Dividends $ 0.759 (4) $ 0.759 (4) 

5. Growth in Dollars $ 1.506 $ 0.471 

6. Return on Market Value (5) 9.28% 5.04% 

7. Rate of Growth on Market Value (6) 6.17% 1.93% 

Notes: (1) Average market price of RUCO Witness Rigsby's proxy group of water companies on lines 1 
- 4 of Schedule WAR-3. 

(2) Average book value from Schedule PMA-7, page 2 of this Exhibit. 
(3) From Schedule WAR-2. 

(4) Dividends per share based upon a 3.1 1% dividend yield. $0.776 = $24.403 * 3.1 1%. 

(5) Line 3 I market value per share (line 1 column (a)). 
(6) Line 6 - dividend yield from Schedule WAR-3. 
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Bermuda Water Companv 
Corrected Common Equity Cost Rate Using the Discounted Cash Flow Model for 

RUCO Witness Riqsbv's Proxv Group of Four Water Companies 

Proxy Group of Four Water 
Companies 

American States Water Co. 
Aqua America, Inc. 
California Water Service Group 
SJW Corporation 

Average 

3 - 4 - 1 - 2 - 
Indicated 
Common 

(1) Growth (br) (2) Growth (sv) (3) Rate (4) 
Dividend Yield Internal External Equity Cost 

3.29 % 7.32 % 2.10 % 12.71 % 
2.86 5.54 0.99 9.39 
3.35 5.06 5.11 13.52 
2.94 2.24 5.60 10.78 

11.60 % 

NA= Not Available 
NMF = Not Meaningful Figure 

Notes: 
(1) From Schedule WAR-3. 
(2) 2014 - 2016 projection in dividend growth on Schedule 

(3) Share growth x market-to-book ratio derived from 

(4) Sum of Columns 1 through 3. 

WAR-5. 

Schedule WAR-4, page 2 of 2. 
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8002 
9002 
POUZ 
2002 
0002 
866 i 
966 1 
P66 1 
166 1 
066 1 
886 1 
986 1 
P86 1 
2861 
086 1 
8L6 1 
9L6 1 
PL6 1 
2L61 
OL6 1 
896 1 
996 t 
P96 1 
2961 
096 1 
8S6 1 
9% 1 
PS6 1 
ZS6 1 
OS6 1 
8% 1 
9P6 1 
PP6 1 
2P61 
0% 1 
8E6 1 
9E6 1 
PE6 1 
ZE6 1 
OE6 1 
816 1 
926 1 
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Chapter 5 

The Equity Risk Premium 

The expected equity risk premium can be defined as the 
additional return an investor expects to receive to com- 
pensate for the additional risk associated with investing in 
equities as opposed to investing in riskless assets. It is an 
essential component in several cost of equity estimation 
models, including the buildup method, the capital asset 
pricing model (CAPM), and the Fama-French three factor 
model. It is important to note that the expected equity risk 
premium, as it is used in discount rates and cost of capital 
analysis, is a forward-looking concept. That is, the equity 
risk premium that is used in the discount rate should be 
reflective of what investors think the risk premium will be 
going forward. 

Unfortunately, the expected equity risk premium is unob- 
servable in the market and therefore must be estimated. 
Typically, this estimation is arrived at through the use of 
historical data. The historical equity risk premium can be 
calculated by subtracting the long-term average of the 
income return on the riskless asset (Treasuries) from the 
long-term average stock market return (measured over 
the same period as that of the riskless asset). In using a 
historical measure of the equity risk premium, one assumes 
that what has happened in the past is representative of 
what might be expected in the future. In other words, 
the assumption one makes when using historical data to 
measure the expected equity risk premium is that the rela- 
tionship between the returns of the risky asset (equities) 
and the riskless asset (Treasuries) is stable. The stability 
of this relationship wil l be examined later in this chapter. 

Since the expected equity risk premium must be estimated, 
there is much controversy regarding how the estimation 
should be conducted. A variety of different approaches to 
calculating the equity risk premium have been utilized over 
the years. Such studies can be categorized into four groups 
based on the approaches they have taken. The first group 
of studies tries to derive the equity risk premium from his- 
torical returns between stocks and bonds as was mentioned 
above. The second group, embracing a supply side model, 

uses fundamental information such as earnings, dividends, 
or overall economic productivity t o  measure the expected 
equity risk premium. A third group adopts demand side 
models that derive the expected returns of equities through 
the payoff demanded by investors for bearing the risk of 
equity investments.' The opinions of financial profession- 
als through broad surveys are relied upon by the fourth and 
final group. 

The range of equity risk premium estimates used in prac- 
tice is surprisingly large. Using a low equity risk premium 
estimate as opposed to a high estimate can have a sig- 
nificant impact on the estimated value of a stream of cash 
flows. This chapter addresses many of the controversies 
surrounding estimation of the equity risk premium and 
focuses primarily on the historical calculation but also 
discusses the supply side model. 

Calculating the Historical Equity Risk Premium 
In measuring the historical equity risk premium one must 
make a number of decisions that can impact the resulting 
figure; some decisions have a greater impact than oth- 
ers. These decisions include selecting the stock market 
benchmark, the risk-free asset, either an arithmetic or a 
geometric average, and the time period for measurement. 
Each of these factors has an impact on the resulting equity 
risk premium estimate. 

The Stock Market Benchmark 
The stock market benchmark chosen should be a broad 
index that reflects the behavior of the market as a whole. 
Two examples of commonly used indexes are the S&P 
500° and the New York Stock Exchange Composite Index. 
Although the Dow Jones Industrial Average is a popular 
index, it would be inappropriate for calculating the equity 
risk premium because it is ton narrow. 

We use the total return of our large company stock index 
(currently represented by the S&P 500) as our market 
benchmark when calculating the equity risk premium. 
The S&P 500 was selected as the appropriate market 
benchmark because it is representative of a large sample 
of companies across a large number of industries. As of 
December 31, 1993, 88 separate industry groups were 
included in the index, and the industry composition of the 
index has not changed since. The S&P 500 is also one of 
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the most widely accepted market benchmarks. In short, 
the S&P 500 is a good measure of the equity market as a 
whole. Table 5-1 illustrates the equity risk premium calcula- 
tion using several different market indices and the income 
return on three government bonds of different horizons. 

Table 5-1: Equity Risk Premium with Different Market Indices 
Equity Risk Premia 
Long Inlermediate- Short- 
Horizon 1%) Horizon I%) Horizon I%) 

S&P 500 6.72 7.22 8.22 
7.03 8.02 

NYSE D e c k s  1-2 5.99 6.50 7.49 

....................................................................................................................................... 
.NY% .......... s-52 .............................................................. 

Oata from 19262010 

The equity risk premium is calculated by subtracting the 
arithmetic mean of the government bond income return 
from the arithmetic mean of the stock market total return. 
Table 5-2 demonstrates this calculation for the long-horizon 
equity risk premium. 

Table 5-2: Long-Horizon Equity Risk Premium Calculation 
Arithmetic Mean 
Market Tolal Risk-Free Equity Risk 

Long-Horizon Return 1%) Rate 1%) Premium I%) 
S&P 500 11.88 - 5.17 = 6.72' 
Totalvalue-Weighted NYSE 11.69 - 5.17 = 6.52 ,,_ 

..................................................................................................................................... 

..................................................................................................................... 
NYSE D e c k  1-2 11.15 - 5.17 = 

Data from 19262010. 'difference due to rounding. 

Data for the New York Stock Exchange is obtained from 
Morningstar and the Center for Research in Security Prices 
(CRSP) at the University of Chicago's Graduate School of 
Business. The "Total" series is a capitalization-weighted 
index and includes all stocks traded on the New York Stock 
Exchange except closed-end mutual funds, real estate 
investment trusts, foreign stocks, and Americus Trusts. 
Capitalization-weighted means that the weight of each 
stock in the index, for a given month, is proportionate to 
its market capitalization (price times number of shares 
outstanding) at the beginning of that month. The "Decile 
1-2" series includes all stocks with capitalizations that 
rank within the upper 20 percent of companies traded on 
the New York Stock Exchange, and it is therefore a large- 
capitalization index. For more information on the Center 
for Research in Security Pricing data methodology. see 
Chapter 7. 
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The resulting equity risk premia vary somewhat depending 
on the market index chosen. It is expected that using the 

"Total" series will result in a higher equity risk premium 
than using the "Decile 1-2" series, since the "Decile 1-2" 
series is a large-capitalization series. As of September 30, 
2010, deciles 1-2 of the New York Stock Exchange con- 
tained the largest 274 companies traded on the exchange. 
The "Total" series includes smaller companies that have 
had historically higher returns, resulting in a higher equity 
risk premium. 

The higher equity risk premium arrived at by using the S&P 
500 as a market benchmark is more difficult to explain. One 
possible explanation is that the S&P 500 is not restricted 
to  the largest 500 companies; other considerations such as 
industry composition are taken into account when deter- 
mining if a company should be included in the index. Some 
smaller stocks are thus included, which may result in the 
higher equity risk premium of the index. Another possible 
explanation would be what is termed the "S&P inclusion 
effect." It is thought that simply being included among 
the stocks listed on the S&P 500 augments a company's 
returns. This is due to the large quantity of institutional 
funds that Row into companies that are listed in the index. 

Comparing the S&P 500 total returns to those of another 
large-capitalization stock index may help evaluate the 
potential impact of the "S&P inclusion effect." Prior to 
March 1957, the S&P index that is used throughout this 
publication consisted of 90 of the largest stocks. The 
index composition was then changed to include 500 
large-capitalization stocks that, as stated earlier, are 
not necessarily the 500 largest. Deciles 1-2 of the NYSE 
contained just over 200 of the largest companies, ranked 
by market capitalization, in March of 1957. The number of 
companies included in the deciles of the NYSE fluctuates 
from quarter to quarter, and by September of 2010, deciles 
1-2 contained 274 companies. Though one cannot draw 
a causal relationship between the change in construction 
and the correlation of these two indices, this analysis does 
indicate that the "S&P inclusion effect" does not appear to 
be very significant in recent periods. 

Another possible explanation could be differences in 
how survivorship is treated when calculating returns. 
The Center for Research in Security Prices includes the 
return for a company in the average decile return for the 
period following the company's removal from the decile, 
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whether caused by a shift to a different decile portfolio, 
bankruptcy, or other such reason. On the other hand, the 
S&P 500 does not make this adjustment. Once a company 
isnolongerincludedamongtheS&P500,itsreturnisdropped 
from the index. However, this effect may be lessened 
by the advance announcement of companies being dropped 
from or added to the S&P 500. In many instances through- 
out this publication we will present equity risk premia 
using both the S&P 500 and the NYSE "Deciles 1-2" 
portfolio to provide a comparison between these large- 
capitalization benchmarks. 

The Market Benchmark and Firm Size 
Although not restricted to include only the 500 largest 
companies, the S&P 500 is considered a large company 
index. The returns of the S&P 500 are capitalization 
weighted, which means that the weight of each stock in 
the index, for a given month, is proportionate to its market 
capitalization (price times number of shares outstanding) at 
the beginning of that month. The larger companies in the 
index therefore receive the majority of the weight. The use 
of the NYSE "Deciles 1-2" series results in an even purer 
large company index. Yet many valuation professionals 
are faced with valuing small companies, which historically 
have had different risk and return characteristics than large 
companies. If using a large stock index to calculate the 
equity risk premium, an adjustment is usually needed to 
account for the different risk and return characteristics of 
small stocks. This will be discussed further in Chapter 7 on 
the size premium. 

The Risk-Free Asset 
The equity risk premium can be calculated for a variety of 
time horizons when given the choice of risk-free asset to be 
used in the calculation. The 2077 lbbotson@' Stocks, Bonds, 
Bills, and Inflation@' Classic Yearbook provides equity risk 
premia calculations for short-, intermediate-, and long-term 
horizons. The short-, intermediate-, and long-horizon equity 
risk premia are calculated using the income return from a 
30-day Treasury bill, a 5-year Treasury bond, and a 20-year 
Treasury bond, respectively. 

Although the equity risk premia of several horizons are 
available, the long-horizon equity risk premium is pre- 
ferable for use in most business-valuation settings, even 
if an investor has a shorter time horizon. Companies are 
entities that generally have no defined life span; when 
determining a company's value, it is important to use a 

long-term discount rate because the life of the company is 
assumed to be infinite. For this reason, it is appropriate in 
most cases to use the long-horizon equity risk premium for 
business valuation. 

20-Year versus 30-Year Treasuries 
Our methodology for estimating the long-horizon equity 
risk premium makes use of the income return on a 20-year 
Treasury bond; however, the Treasury currently does not 
issue a 20-year bond. The 30-year bond that the Treasury 
recently began issuing again is theoretically more correct 
due to the long-term nature of business valuation, yet 
lbbotson Associates instead creates a series of returns 
using bonds on the market with approximately 20 years to 
maturity. The reason for the use of a 20-year maturity bond 
is that 30-year Treasury securities have only been issued 
over the relatively recent past, starting in February of 1977, 
and were not issued at all through the early 2000s. 

The same reason exists for why we do not use the 10-year 
Treasury bond-a long history of market data is not avail- 
able for 10-year bonds. We have persisted in using a 20-year 
bond to keep the basis of the time series consistent. 

Income Return 
Another point to keep in mind when calculating the equity 
risk premium is that the income return on the appropriate- 
horizon Treasury security, rather than the total return, is 
used in the calculation. The total return is comprised of 
three return components: the income return, the capital 
appreciation return, and the reinvestment return. The 
income return is defined as the portion of the total return 
that results from a periodic cash flow or, in this case, the 
bond coupon payment. The capital appreciation return 
results from the price change of a bond over a specific peri- 
od. Bond prices generally change in reaction to unexpected 
fluctuations in yields. Reinvestment return is the return on 
a given month's investment income when reinvested into 
the same asset class in the subsequent months of the year. 
The income return is thus used in the estimation of the 
equity risk premium because it represents the truly riskless 
portion of the return? 

Yields have generally risen on the long-term bond over the 
19262010 period, so it has experienced negative capital 
appreciation over much of this time. This trend has turned 
around since the 1980s, however. Graph 5-1 illustrates 
the yields on the long-term government bond series 
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compared to an index of the long-term government bond 
capital appreciation. In general, as yields rose, the capital 
appreciation index fell, and vice versa. Had an investor held 
the long-term bond to  maturity, he would have realized 
the yield on the bond as the total return. However, in a 
constant maturity portfolio, such as those used to measure 
bond returns in this publication, bonds are sold before 
maturity (at a capital loss if the market yield has risen since 
the time of purchase). This negative return is associated 
with the risk of unanticipated yield changes. 

Anticipated changes in yields are assessed by the market 
and figured into the price of a bond. Future changes in 
yields that are not anticipated will cause the price of the 
bond to adjust accordingly. Price changes in bonds due t o  
unanticipated changes in yields introduce price risk into 
the total return. Therefore, the total return on the bond 
series does not represent the riskless rate of return.The 
income return better represents the unbiased estimate of 
the purely riskless rate of return, since an investor can hold 
a bond to maturity and be entitled to the income return with 
no capital loss. 

Graph 5-1: Long-term Government Bond Yields versus Capital 
Appreciation Index 

Index ($4 Yield 1%) 
1.6 16.0 

1925 1942 1959 1976 1993 2010 
Year-end - Capital Appreciation - Yield 

Data from 1925-2010. 

For example, if bond yields rise unexpectedly, inves- 
tors can receive a higher coupon payment from 
a newly issued bond than from the purchase of an 
outstanding bond with the former lower-coupon 
payment. The outstanding lower-coupon bond will thus fail 

yield to increase correspondingly, as its coupon payment 

will subsequently attract purchasers who will benefit from 
the shift in price and yield: however, those investors who 
already held the bond will suffer a capital loss due to the 

I 
to attract buyers, and its price will decrease, causing its 

remains the same. The newly priced outstanding bond 
~ 

I 

I 

fall in price. 

Arithmetic versus Geometric Means 
The equity risk premium data presented in this book are 
arithmetic average risk premia as opposed to geometric 
average risk premia. The arithmetic average equity risk pre- 
mium can be demonstrated to be most appropriate when 
discounting future cash flows. For use as the expected 
equity risk premium in either the CAPM or the building 
block approach, the arithmetic mean or the simple differ- 
ence of the arithmetic means of stock market returns and 
riskless rates is the relevant number. This is because both 
the CAPM and the building block approach are additive 
models, in which the cost of capital is the sum of its parts. 
The geometric average is more appropriate for report- 
ing past performance, since it represents the compound 
average return. 

The argument for using the arithmetic average is quite 
straightforward. In looking at projected cash flows, the 
equity risk premium that should be employed is the equity 
risk premium that is expected to actually be incurred over 
the future time periods. Graph 5-2 shows the realized 
equity risk premium for each year based on the returns of 
the S&P 500 and the income return on long-term govern- 
ment bonds. (The actual, observed difference between the 
return on the stock market and the riskless rate is known 
as the realized equity risk premium.) There is considerable 
volatility in the year-by-year statistics. At times the realized 
equity risk premium is even negative. 
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Graph 5-2  Realized Equity Risk Premium Per Yea! 
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To illustrate how the arithmetic mean is more appro- 
priate than the geometric mean in discounting 
cash flows, suppose the expected return on a stock 
is 10 percent per year with a standard deviation of 
20 percent Also assume that only two outcomes are pos- 
sible each year: +30 percent and-10 percent (Le., the mean 
plus or minus one standard deviation). The probability 
of occurrence for each outcome is equal. The growth of 
wealth over a wo-year period is illustrated in Graph 5-3. 

Graph 5-3 Growth of Wealth Example 

$1.70 

/ 

$1.30/ 

0 
Years 

1 2 

The most common outcome of $1.17 is given by the geo- 
metric mean of 8.2 percent. Compounding the possible 
outcomes as follows derives the geometric mean: 

[( 1+0.30)x( 1-0.1 o)] 1/2 -1 = 0.082 

However, the expected value is predicted by compounding 
the arithmetic, not the geometric, mean. To illustrate this, 
we need to look at the probability-weighted average of all 
possible outcomes: 
....................................................................................................................................... 

(0.25 X $1.69) = $0.4225 
+ 10.50 X $1.17) = $0.5850 
+ (0.25 X $0.81) = $0.2025 
Total $1.2100 

Therefore, $1 2 1  is the probability-weighted expected 
value. The rate that must be compounded to achieve the 
terminal value of $1.21 after 2 years is 10 percent, the 
arithmetic mean: 

$1x(1+0.10)* =$1.21 

............................................................................................................... 
The geometric mean, when compounded, results in the 
median of the distribution: 
....................................................................................................................................... 

$ lX(  1 +O.W) 2 = $1.17 

The arithmetic mean equates the expected future value 
with the present value; it is therefore the appropriate 
discount rate. 

Appropriate Historical Time Period 
The equity risk premium can be estimated using any his- 
torical time period. For the U.S., market data exists at least 
as far back as the late 1800s. Therefore, it is possible to 
estimate the equity risk premium using data that covers 
roughly the past 100 years. 

Our equity risk premium covers the time period from 
1926 to the present. The original data source for the time 
series comprising the equity risk premium is the Center 
for Research in Security Prices. CRSP chose to begin their 
analysis of market returns with 1926 for two main reasons. 
CRSP determined that the time period around 1926 was 
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approximately when quality financial data became avail- 
able. They also made a conscious effort to include the 
period of extreme market volatility from the late twenties 
and early thirties; 1926 was chosen because it includes 
one full business cycle of data before the market crash of 
1929. These are the most basic reasons why our equity risk 
premium calculation window starts in 1926. 

Implicit in using history to forecast the future is the 
assumption that investors' expectations for future out- 
comes conform to past results. This method assumes that 
the price of taking on risk changes only slowly, if at all, 
over time. This "future equals the past" assumption is most 
applicable to a random time-series variable. A time-series 
variable is random if its value in one period is independent 
of its value in other periods. 

Does the Equity Risk Premium Revert to Its Mean 
Over Time? 
Some have argued that the estimate of the equity risk 
premium is upwardly biased since the stock market is cur- 
rently priced high. In other words, since there have been 
several years with extraordinarily high market returns and 
realized equity risk premia, the expectation is that returns 
and realized equity risk premia wil l be lower in the future, 
bringing the average back to a normalized level. This argu- 
ment relies on several studies that have tried to determine 
whether reversion to the mean exists in stock market prices 
and the equity risk premium? Several academics contradict 
each other on this topic; moreover, the evidence supporting 
this argument is neither conclusive nor compelling enough 
to make such a strong assumption. 

Our own empirical evidence suggests that the yearly dif- 
ference between the stock market total return and the 
U.S. Treasury bond income return in any particular year is 
random. Graph 5-2, presented earlier, illustrates the ran- 
domness of the realized equity risk premium. 

A statistical measure of the randomness of a return series is 
its serial correlation. Serial correlation (or autocorrelation) 
is defined as the degree to which the return of a given series 
is related from period to period. A serial correlation near 
positive one indicates that returns are predictable from one 

period to the next period and are positively related. That 
is, the returns of one period are a good predictor of the 
returns in the next period. Conversely, a serial correlation 
near negative one indicates that the returns in one period 
are inversely related to those of the next period. A serial 
correlation near zero indicates that the returns are random 
or unpredictable from one period to the next. Table 5-3 
contains the serial correlation of the market total returns, 
the realized long-horizon equity risk premium, and inflation. 

Table 53: Interpretation of Annual Serial Correlations 
Serial Inter- 

Series Correlation pretation 

!!urns 0.02 Random 
0.02 Random 

.................................................................. 
................................................................................ 

Inflation Rates 0.64 Trend 

Data from 19262010 

The significance of this evidence is that the realized equity 
risk premium next year will not be dependent on the real- 
ized equity risk premium from this year. That is, there is no 
discernable pattern in the realized equity risk premium-it 
is virtually impossible to forecast next year's realized risk 
premium based on the premium of the previous year. For 
example, if this year's difference between the riskless 
rate and the return on the stock market is higher than last 
year's, that does not imply that next year's will be higher 
than this year's. It is as likely to be higher as it is lower. The 
best estimate of the expected value of a variable that has 
behaved randomly in the past is the average (or arithmetic 
mean) of its past values. 

Table 5-4 also indicates that the equity risk premium var- 
ies considerably by decade. The complete decades ranged 
from a high of 17.9 percent in the 1950s to a low of -3.7 
percent in the 2000s. This look at historical equity risk 
premium reveals no observable pattern. 

Table 5-4: LongHorizon Equity Risk Premium by Decade (%I 
2001- 

1320s' 1930s 1940s 1950s 1360s 1970s 1980s 1990s 2000s 2010 

17.6 2.3 8.0 17.9 4.2 0.3 7.9 12.1 -3.7 -1.1 

Data from 19262010. 
'Based on the period 19261929 
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Finnerty and Leistikow perform more econometrically 
sophisticated tests of mean reversion in the equity risk 
premium. Their tests demonstrate that-as we suspected 
from our simpler tests-the equity risk premium that was 
realized over 1926 to the present was almost perfectly free 
of mean reversion and had no statistically identifiable time 
trends.' Lo and MacKinlay conclude, "the rejection of the 
random walk for weekly returns does not support a mean- 
reverting model of asset prices." 

Choosing an Appropriate Historical Period 
The estimate of the equity risk premium depends on the 
length of the data series studied. A proper estimate of the 
equity risk premium requires a data series long enough to 
give a reliable average without being unduly influenced 
by very good and very poor short-term returns. When 
calculated using a long data series, the historical equity 
risk premium is relatively stable? Furthermore, because an 
average of the realized equity risk premium is quite volatile 
when calculated using a short history, using a long series 
makes it less likely that the analyst can justify any number 
he or she wants. The magnitude of how shorter periods 
can affect the result will be explored later in this chapter. 

Some analysts estimate the expected equity risk premium 
using a shorter, more recent time period on the basis that 
recent events are more likely to be repeated in the near 
future; furthermore, they believe that the 192Os, 1930s, 
and 1940s contain too many unusual events. This view 
is suspect because all periods contain "unusual" events. 
Some of the most unusual events of the last hundred years 
took place quite recently, including the inflation of the late 
1970s and early 1980s. the October 1987 stock market 
crash, the collapse of the high-yield bond market, the major 
contraction and consolidation of the thrift industry, the col- 
lapse of the Soviet Union, the development of the European 
Economic Community, the attacks of September 11, 2001 
and the more recent liquidity crisis of 2008 and 2009. 

It is even difficult for economists to predict the economic 
environment of the future. For example, if one were ana- 
lyzing the stock market in 1987 before the crash, it would 
be statistically improbable to predict the impending short- 
term volatility without considering the stock market crash 
and market volatility of the 1929-1931 period. 

Without an appreciation of the 1920s and 1930s. no one 
would believe that such events could happen. The 85-year 
period starting with 1926 is representative of what can 
happen: it includes high and low returns, volatile and quiet 
markets, war and peace, inflation and deflation, and pros- 
perity and depression. Restricting attention to a shorter 
historical period underestimates the amount of change 
that could occur in a long future period. Finally, because 
historical event-types (not specific events) tend to repeat 
themselves, long-run capital market return studies can 
reveal a great deal about the future. Investors probably 
expect "unusual" events to occur from time to time, and 
their return expectations reflect this. 

A Look at the Historical Results 
It is interesting to take a look at the realized returns 
and realized equity risk premium in the context of the 
above discussion. Table 5-5 shows the average stock 
market return and the average (arithmetic mean) realized 
long-horizon equity risk premium over various historical 
time periods. Similarly, Graph 5-5 shows the average 
(arithmetic mean) realized equity risk premium calcu- 
lated through 2010 for different ending dates. The table 
and the graph both show that using a longer historical 
period provides a more stable estimate of the equity 
risk premium. The reason is that any unique period will 
not be weighted heavily in an average covering a longer 
historical period. It better represents the probability of 
these unique events occurring over a long period of time. 

~~ 

Table 5-5: Stock Market Rerum and Equity Risk Premium Over l ime  
~ 

Large Company 
Stock Arithmetic LongHoruon 

Length Period Mean Total Equity Risk 
Dates R e m  I%) Premium (%I !E;! ............................................................................................................................... 

85 1926-201 0 11.8 6.7 
70 1941-201 0 12.6 7.0 
60 1951-2010 12.3 6.1 
50 1961-2010 11.2 4.4 
40 1971-2n10 11.8 4.5 

.............. .................................................................................................... 

....................................................................................................................................... 

...................................................................................................................................... 

....................................................................................................................................... 

.............................. .................................................................................. 
30 1981-2010 12.2 5.0 

11.0 5.3 ....................................................................................................................................... 20 1991-2010 
15 1996201 0 8.9 3.7 
10 2001-201 0 3.6 -1.1 

....................................................................................................................................... 

....................................................................................................................................... 
~~~ ~ ~ ...................................................................................................................................... 

5 2006M10 5.2 0.8 

Data from 19262010 
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Graph 5-4: Equity Risk Premium Using Different Starting Dates 
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Looking carefully at Graph 5-4 will clarify this point. The 
graph shows the realized equity risk premium for a series 
of time periods through 2010, starting with 1926. In other 
words, the first value on the graph represents the average 
realized equity risk premium over the period 19262010. 
The next value on the graph represents the average real- 
ized equity risk premium over the period 1927-2010, and so 
on, with the last value representing the average over the 
most recent five years, 2006-2010. Concentrating on the 
left side of Graph 5-5, one notices that the realized equity 
risk premium, when measured over long periods of time, 
is relatively stable. In viewing the graph from left to right, 
moving from longer to shorter historical periods, one sees 
that the value of the realized equity risk premium begins 
to decline significantly. Why does this occur? The reason 
is that the severe bear market of 1973-1974 is receiving 
proportionately more weight in the shorter, more recent 
average. If you continue to follow the line to the right, 
however, you will also notice that when 1973 and 1974 fall 
out of the recent average, the realized equity risk premium 
jumps up by nearly 1.2 percent. 
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Additionally, use of recent historical periods for estima- 
tion purposes can lead to illogical conclusions. As seen in 
Table 5-5. the bear market in the early 2000's and in 2008 
has caused the realized equity risk premium in the shorter 
historical periods to be lower than the long-term average. 

The impact of adding one additional year of data to a 
historical average is lessened the greater the initial 
time period of measurement. Short-term averages can be 
affected considerably by one or more unique observations. 
On the other hand, long-term averages produce more stable 
results. A series of graphs looking at the realized equity 
risk premium will illustrate this effect. Graph 5-5 shows 
the average (arithmetic mean) realized long-horizon equity 
risk premium starting in 1926. Each additional point on 
the graph represents the addition of another year to the 
average. Although the graph is extremely volatile in the 
beginning periods, the stability of the long-term average is 
quite remarkable. Again, the "unique" periods of time will 
not be weighted heavily in a long-term average, resulting 
in a more stable estimate. 

Graph 5-5 Equity Risk Premium Using Different Ending Dates 
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Data from 19262010. 
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Graph 5-6: Equity Risk Premium Over 30-Year Periods 
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Some practitioners argue for a shorter historical time peri- 
od, such as 30 years, as a basis for the equity risk premium 
estimation. The logic for the use of a shorter period is that 
historical events and economic scenarios present before 
this time are unlikely to be repeated. Graph 5-6 shows the 
equity risk premium measured over 30-year periods, and it 
appears from the graph that the premium has been trend- 
ing downwards. The 30-year equity risk premium remained 
close to 4 percent for several years in the 1980s and 1990s. 
However, it has fallen and then risen in the most recent 
30-year periods. 

The key to understanding this result lies again in the years 
1973 and 1974. The oil embargo during this period had a 
tremendous effect on the market. The equity risk premium 
for these years alone was -21 and -34 percent, respectively. 
Periods that include the years 1973 and 1974 result in an 
average equity risk premium as low as 3.1 percent. In the 
most recent 30-year periods that excludes 1973 and 1974, 
the average rises to over 6 percent. The 2000s have also 
had an enormous effect on the equity risk premium. 

It is difficult to justify such a large divergence in esti- 
mates of return over such a short period of time. This 
does not suggest, however, that the years 1973 and 1974 
should be excluded from any estimate of the equity risk 
premium; rather, it emphasizes the importance of using 
a long historical period when measuring the equity risk 
premium in order to obtain a reliable average that is not 
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overly influenced by short-term returns. The same holds 
true when analyzing the poor performance of the early 
2000s and 2008. 

Does the Equity Risk Premium Represent Minority or 
Controlling Interest? 
There is quite a bit of confusion among valuation practi- 
tioners regarding the use of publicly traded company data 
to derive the equity risk premium. Is a minority discount 
implicit in this data? Recall that the equity risk premium 
is typically derived from the returns of a market index: 
the S&P 500, the New York Stock Exchange (NYSE), or the 
NYSE Deciles 1-2. (The size premia that are covered in 
Chapter 7 are derived from the returns of companies traded 
on the NYSE. in addition to those on the NYSE AMEX and 
NASDAQ). Both the S&P 500 and the NYSE include a pre- 
ponderance of companies that are minority held. Does this 
imply that an equity risk premium (or size premium) derived 
from these data represents a minority interest premium? 
This is a critical issue that must be addressed by the 
valuation professional, since applying a minority discount 
or a control premium can have a rnaterial impact on the 
ultimate value derived in an appraisal. 

Since most companies in the S&P 500 and the NYSE are 
minority held, some assume that the risk premia derived 
from these return data represent minority returns and 
therefore have a minority discount implicit within them. 
However, this assumption is not correct. The returns that 
are generated by the S&P 500 and the NYSE represent 
returns to equity holders. While most of these companies 
are minority held, there is no evidence that higher rates of 
return could be earned if these companies were suddenly 
acquired by majority shareholders. The equity risk premium 
represents expected'premiums that holders of securities of 
a similar nature can expect to achieve on average into the 
future. There is no distinction between minority owners 
and controlling owners. 

The discount rate is meant to represent the underlying risk 
of being in a particular industry or line of business. There 
are instances when a majority shareholder can acquire a 
company and improve the cash flows generated by that 
company. However, this does not necessarily have an 
impact on the general risk level of the cash flows generated 
by the company. 
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Bermuda Water Companv 
Correction of RUCO Witness Rigsby's CAPM Analysis 

Reflecting Appropriate Arithmetic Mean Historical Market Risk Premiums, 
ProsDective Market Risk Premiums, Prospective Risk-Free Rates. and use of the ECAPM 

Indicated 
Common 

Proxy Group of Four Water Companies Beta Premium (1) Rate (2) Rate (3) (4) Rate (5) 

Value Line Traditional ECAPM 
Adjusted Market Risk Risk-Free CAPM Cost Cost Rate Equity Cost 

American States Water Co. 
Aqua America, Inc. 
California Water Service Group 
SJW Corporation 

Average 

0.75 ' 8.16 % 4.67 % 
0.65 8.16 4.67 
0.70 8.16 4.67 
0.90 8.16 4.67 - 

10.79 % 11.30 % 
9.97 10.69 

10.38 10.99 
12.01 12.22 

10.79 % 11.30 % 11.05 % - 
See page 2 for notes 
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Bermuda Water Company 
Development of the Market-Required Rate of Return on Common Equity Using 

the Capital Asset Pricing Model for 
the Proxy Group of Four Water Companies 

Adiusted to Reflect a Forecasted Risk-Free Rate and Market Return 

Notes: 

(1) For reasons explained in Ms. Ahern's accompanying rebuttal testimony, from the eight weeks ending August 12, 
201 1, Value Line Summarv & Index, a forecasted 3-5 year total annual market return of 14.28% can be derived by 
averaging the eight weeks ended August 12,201 1 forecasted total 3-5 year total appreciation, converting it into an 
annual market appreciation and adding the Value Line average forecasted annual dividend yield. 

The 3-5 year average total market appreciation of 59% produces a four-year average annual return of 
12.29% ((1.59.*5) - 1). When the average annual forecasted dividend yield of 1.99% is added, a total average 
market return of 14.28% (1.99% + 12.29%) is derived. 

The eight week forecasted total market return of 14.28% minus the forecasted risk-free rate of 4.67% 
(developed in Note 2) is 9.61% (14.28% -4.67%). The Morningstar, Inc. (Ibbotson Associates) calculated market 
premium of 6.70% for the period 1926-2010 results from a total market return of 1 1.90% less the average income 
return on long-term U.S. Government Securities of 5.20% (1 1.90% - 5.20% = 6.70%). This is then averaged with 
the 9.61% Value Line market premium resulting in an 8.16% market premium. The 8.16% market premium is then 
multiplied by the beta in column 1 of page 1 of this Schedule. 

The average forecast based upon six quarterly estimates of 30-year Treasury Note yields per the consensus of 
nearly 50 economists reported in the Blue Chip Financial Forecasts dated August 1, 201 1 (see page 3 of this 
Schedule). The estimates are detailed below: 

(2) 

Third Quarter 201 1 
Fourth Quarter 201 1 
First Quarter 2012 
Second Quarter 201 2 
Third Quarter 2012 
Fourth Quarter 2012 

Average 
I 

30-Year 
Treasurv Note Yield 

4.30 
4.50 
4.60 
4.70 
4.90 
- 5.00 

&!Zz% 

(3) The traditional Capital Asset Pricing Model (CAPM) is applied using the following formula: 

Rs = RF + P (RM - RF) 

Where Rs = Return rate of common stock 
RF = Risk Free Rate 
P = Value Line Adjusted Beta 
RM = Return on the market as a whole 

(4) The empirical CAPM is applied using the following formula: 

Rs = RF + .25 (RM - RF ) + .75 P (RM - RF ) 

Where Rs = Return rate of common stock 
RF = Risk-Free Rate 
p = Value Line Adjusted Beta 
RM = Return on the market as a whole 

Source of Information: Value Line Summarv & Index 
Blue Chip Financial Forecasts, August 1, 201 1 
Value Line Investment Survey, Standard Edition, July 22, 201 1 
Ibbotson" SBBI" 201 1 Valuation Yearbook - Market Results for 
Stocks, Bonds, Bills, and Inflation - 1926 - 2010, Morningstar, Inc., 201 1 Chicago, IL 
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I3 I B ~ ~ E ~ I I P  FINANCIAL FORECASTS AUGUST 1.201 1 I 
Consensus Forecasts Of U.S. Interest Rates And Key Assumptions’ 
..................................... History ____--__-_____-_----_____ ---------- ------ 
- - - - - - - Average For Week Ending------ ----Average For Month---- Latest Q 

Interest Rates Julv 22 Julv 15 July 8 J&J, JULI & 2 0  2011 
Federal Funds Rate 0.06 0.07 0.08 0.08 0.09 0.09 0.10 0.09 
Prime Rate 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 
LIBOR, 3-1110. 0.25 0.25 0.25 0.25 0.29 0.26 0.28 0.28 
CommercialPaper, 1-ino. 0.09 0.09 0.10 0.08 0.11 0.11 0.14 0.12 
Treasury bill, 3-mo. 0.02 0.02 0.02 0.02 0.04 0.04 0.06 0.05 
Treasury bill, 6-mo. 0.06 0.06 0.07 0.10 0.10 0.09 0.12 0.10 
Treasury bill, 1 yr. 0.16 0.16 0.19 0.19 0.18 0.19 0.25 0.21 
Treasury note, 2 yr. 0.38 0.37 0.44 0.46 0.41 0.56 0.73 0.57 
Treasury note, 5 yr. 1.47 1.48 1.67 1.67 1.58 1.84 2.17 1.86 
Treasury note, 10 yr. 2.95 2.94 3.12 3.11 3.00 3.17 3.46 3.21 
Tieasury note, 30 yr. 4.25 4.21 4.35 4.36 4.23 4.29 4.50 4.34 
Corporate Aaa bond 4.91 4.89 5.07 5.11 4.99 4.96 5.16 5.04 
Corporate Baa bond 5.74 5.71 5.84 5.88 5.75 5.18 6.02 5.85 
State & Local bonds 4.46 4.51 4.65 4.59 4.51 4.59 4 99 4.70 
Home mortgage rate 4.52 4.51 4.60 4.51 4.51 4.64 4.84 4.66 

3Q 4Q 1Q 2 4  3 4  4Q 1Q 2Q* 
Kev AssuinDtions ~ ~ 2 Q L Q ~ 2 Q L Q ~ 2 0 1 1 2 0 1 1  
Major Currency Index 76.4 72.8 74.8 77.6 75.9 73.0 71.9 69.8 
Real GDP 1.6 5.0 3.7 1.7 2.6 3.1 1.9 1.8 
GDP Price Index 0.7 -0.2 1.0 1.9 2.1 0.4 2.0 2.3 
Consuiner Price Index 3.7 2.7 1.3 -0.5 1.4 2.6 5.2 4.1 
Forecasts for interest rales and the Federal Reserve’s Major Currency Index represent averages for the quarter Forecasts for Real GDP, GDP Price Index and Consumer Prlce 
lndes are seasonally-adjusted annual rates of change (saar) Individual panel members’ forecasts are on pages 4 through 9. Historlcal data for interest rates except LIBOR IS from 
Federal Reserve Release (FRSR) H 15 LIBOR quotes available from The WuZl Y t w t  Jolormd lnterest rate definitions are the same as those In FRSR H I5 Treasury yields are 
reported on a constant maturity basis. Historical data for the Fed’s Major Currency Index IS from FRSR H IO and G 5.  Historical data for Real GDP and GDP Chained Price lndes 
are from the Bureau of Economic Analysis (BEA) Consumer Pnce Index (CPI) history is from the Department of Labor’s Bureau of Labor Statistics (BLS) ) Figrtresjor 2Q 
2011 Real GDP aiid tlie GDP Cliaiired Price III~IZK are based oii n specinl quesliori nsked of the panelists this nioittlt (see pnge 14). 

________________________________________History ________________________________________--- 

U.S. Treasury Yield Curve 
Week ended July 23.2010 and Year Ago vs. 
3Q 2010 and 4Q 201 1 Consensus Forecasts 

5.50 

5.00 -- -*-Week ended 7/23/10 
4.50 -- +Consensus 4Q 2011 
4.00 _ _  +Consensus 3Q 2010 
3.50 -- 

- -Year&o 

- -  2.00 
- -  1.50 
--  1.00 
- -  0.50 

3mo 6mo l y r  2yr 5yr lOyr 30yr 
Maturilies 

U.S. 3-Mo. T-Bills & 10-Yr. T-Note Yield 
(Quarterly Average) History FOrEEdSt 

6.00 > , 6.00 
5.50 
5.00 
4.50 
4.00 
3.50 E E: 
2.00 
1.50 
1 .oo 
0.50 
0.00 

1 0  l Q  1Q 1Q 1Q lQ 1Q 1Q I Q  I Q  1Q 
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

5.50 
5.00 
4.50 
4.00 
3.50 
3.00 
2.50 
2.00 
1.50 
1 .oo 
0.50 
0.00 

Corporate Bond Spreads U.S. Treasury Yield Curve 
As of week ended July 23. 2010 As of week ended July 23,2010 

700 700 400 400 
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300 

650 Baa Corporate Bond -1650 350 600 -- Yield minus 10-Year - -  600 
T-Bond Yield : 550 300 

500 250 250 

200 
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250 
200 
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American States Water Co. 

Long-Term Debt 
Preferred Stock 
Common Equity 

Total Capital 

Aaua America, Inc. 

Long-Term Debt 
Preferred Stock 
Common Equity 

Total Capital 

California Water Service 
Group 

Long-Term Debt 
Preferred Stock 
Common Equity 

Total Capital 

SJW Corporation 

Long-Term Debt 
Preferred Stock 
Common Equity 

Total Capital 

Proxv Group of Four Water 
Companies 

Long-Term Debt 
Preferred Stock 
Common Equity 

Total Capital 

Capital Structure Based upon Total Permanent Capital for the 
Proxv Group of Four Water Companies 

2006 - 2010. Inclusive 

5 YEAR 
2006 AVERAGE 

44.30 % 46.95 Yo 46.25 Yo 46.99 % 48.61 % 46.62 Yo 
0.00 0.00 0.00 0.00 0.00 0.00 

55.70 53.05 53.75 53.01 51.39 53.38 
100.00 Yo 100.00 % 100.00 % 100.00 % 100.00 Yo 100.00 % 

57.05 % 56.59 % 54.21 % 55.88 % 51.55 % 55.06 Yo 
0.02 0.02 0.09 0.09 0.10 0.06 

42.93 43.39 45.70 44.03 48.35 44.88 
100.00 % 100.00 % 100.00 % 100.00 Yo 100.00 % 100.00 % 

52.51 Yo 47.93 Yo 41.88 % 42.86 % 43.47 % 45.73 Yo 
0.00 0.00 0.00 0.51 0.51 0.20 

100.00 % 100.00 % 100.00 % 100.00 % 100.00 Yo 100.00 % 

47.49 52.07 58.12 56.63 56.02 54.07 

53.79 % 49.52 % 46.08 % 47.79 Yo 41.83 % 47.80 % 
0.00 0.00 0.00 0.01 0.01 0.00 

46.21 50.48 53.92 52.20 58.16 52.20 
100.00 % 100.00 % 100.00 Yo 100.00 % 100.00 % 100.00 % 

51.91 % 50.25 % 47.11 % 48.38 % 46.37 % 48.80 % 

0.01 0.00 0.02 0.15 0.15 0.07 

48.08 49.75 52.87 51.47 53.48 51.13 

100.00 % 100.00 Yo 100.00 % 100.00 % 100.00 % 100.00 % 

Source of Information 
EDGAR Online's I-Metrix Database 
Annual Forms 10-K 
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Ut11 I&otsotis Stocks, Bands, Bills, and Inflation" Valuation Yearbook 

Stocks. Bonds. &lis. and lnftationo and SBEIJare registered wadernarks of Morningstar. Inc Ibbotsan" 
and lbbatsan Associatese are reuistefed  adem em ark^ of tbbotson Associates, a wholfy owned subsidrary 
of ~ ~ o ~ ~ i n g s t a r .  Inc.. and are used with permission. 

The i n ~ a r ~ a ~ ~  presented in this ~ b t i ~ ~ i o n  has bsen obtai ih the greatest of me tram sources believed 
to be reliable, hut is not ~ u ~ ~ n ~ e d  to be complete, accurate or timely ~ a r n i n ~ ~ t a r  and its a ~ f ~ l i a ~ e d  cornpanis 
expressly dtxlaim any liability. ~n~lud~ng incidental or ~nsequential  damages, arising from the use of this 
p u b ~ ~ ~ a t i o ~  or any errors or orr:issrons that my trr? c o ~ ~ ~ r ~ ~  in Et 

reserved Ma pan of this publication may be rep 
IC, eEecftonic, or mchanical, including ph 
ms-without ~ u r n ~ ~ ~ ~ ~ a ~ s  pear, ~ m t t ~ n  

r us& in any other form 

call Product Sales or write to the address belovj Your request should specify the d?ta or attier in~afina~~on ~ u u  
t w h  to use and the manner in which you wish to use it In addition, you will need ta include copies of any charts, 
tables, and/or figures that you have created based on that information Thew io a minimum $E%J processing fee 
paf request There may be additional fees ~ e p e ~ d ~ n ~  on your proposed usage 

Publirhal by. 
~orn~f lg$~ar .  Inc 
22 MI. Washimpn 
Ghicayo. lltinois 60102 

son ksoc ia teP is a leadirrg a u ~ h o ~ i ~ y  an a w l  allocation with expertise in capital market expec~a~j~ns 
and ponfalio ~rnplemEnta~~on A ~ p ~ a a c h i ~ g  p ~ o ~ i o  c o ~ t r ~ ~ ~ ~ o n  from the top-down through a r e ~ e a f ~ ~ ~ ~ e d  
invesment process, i& experienced consultants and podolio managers Serve mutual fund firms, banks. broker- 
dealers. and in~urance companies worldwide lbbotson Asmtates' met~odologies and setvises address all 
investment phases. iron% a c ~ ~ n ~ ~ a ~ i o n  to retirement and the transition between the two Visit lbbotson com 
for ContaCf ~ n f ~ ~ m ~ ~ i a n ,  published reseairh. product fact sheeB and other ~ n ~ ~ r r n a t i ~  

For more i n f Q ~ m a t ~ ~ ~  about ~ o ~ ~ n ~ $ t ~ ~ ~  software and data products lor individuals. advisors, and institutions, 
see ~ l n v ~ ~ ~ ~ e n t  Tools and Resources* a t  the back of this book, or call (8000) 7350700. 

Addi~ona~ copies of the Z O l l  bborson" S 8 W  Valuafmn Yearbook may be o ~ t ~ i ~ e d  for S775 per book, plus ship. 
ping and handling Archived editions [XI10 and prior) are available in hiked  quantities for $200 per bonk. plus 
shipping and handling. For purchasing or other infomation related to volume dwounts or mipanion publica- 
tions. pkase call (888!298-3%7. or write M the address above. 
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Chapter 7 

Firm Size and 

-I____ 

The Firm Size Phenomenon 
One of the most remar~a~fe discoveries of modern finance 
is that of a relationship between firm size and return. 
The rela~~onsh~p cuts across the entire size spectrum but 
is mast evident among smaller companies, which have 
higher returns on average than larger ones. Many studies 
have looked at the effect of firm size on return.' In this 
chapter, The returns across the entire range of firm size 
are examined. 

Size and Liquidity 
~ a p ~ ~ a ~ i z a ~ i o n  is not necessarily the underlying cause of 
the higher returns for smaller companies. Whtle smaller 
companies are usually less liquid, with fewer shares traded 
on any given day, not all com~a~ ies  of the same size have 
the same ~ ~ ~ u ~ d ~ ~ .  Stacks that are more liquid have higher 
valuations for the same cash flows because they have a 
lower cast of cayit& and com~ensu~~re l y  iower returns an 
average. Stocks th8t are less liquid have a higher cost of 
capital and higher returns on 8verage: 

While rt would be very useful to estimate the equity cost 
of capital of companies that are not publicly traded, there 
is not a direct measure of l i ~ u i d ~ ~  far these companies 
because there are no public trades. Thus. there is usu- 
ally no share turnover, no bid/ask spreads, etc. in which 
to measure l~quid~ty. Even though Iiquidity is not direcliy 
observable, c a p ~ ~ a l i ~ ~ ~ ~ o n  is; thus the size premium can 
seme as a partial measure of the increased cost of capital 
of a less I rquid stock. 

Size premiums presented in this book are measured from 
publicly traded compantes of various sizes and therefore do 
not represent the full cost of capital for non-traded com- 
panies. The valuatiop for a non-~~b l~c l y  traded company 
should also mflect a discount for the very fact that it is not 
traded. This would be an l i ~ ~ i d i ~  discount and could be 
applied to the valuation directly, or al~e~nariveiy reflected 
as an liquidity premium in the cost of capita!. 

This chapter does not tell you how to estimate this incre- 
mental liquidity valuation discount tor cost of capital 
lrquidjty premium) that IS nor covered by the size premium 
At the end OS this chapter, we show some empirical results 
on the impact of liquidity on stock returns. 

Corrstruction of the Dede Portfolios 
The portfolios used in this chapter are those created by 

U n i v e r ~ i ~  of Chicago's Graduate School of Business. 
CRSP has refined the me~hodol~gy of creating size-based 
portfolios and has applied this methodology to the entire 
universe of NYSEjAMWNASaAQ-rrsted securities going 
back to 1926. 

the Center for Research in Security Prices (CRSP) at the / 

The New Yark Stock Exchange universe excludes ciosed- 
end mutual funds, preferred stocks, real estate i n v ~ s ~ m e n ~  
trusts, foreign stocks, American Deposttory Receipts, unit 
i ~ v e ~ ~ m e n ~  trusts, and Amencus Trusts All companies an 
the NYSE are ranked by the combined market cap~raliza~ion 
of their eligible equity securities. The companies are then 
split into 10 equally popu~ate~ groups, ar deciles. Eligible 
companies traded an the NYSE, the NYSE Amex Equities 
( ~ M E X ~ ,  and %he Nasdaq National Market ~ N ~ ~ R A ~ )  are 
then assigned to the appropriate deciles according to  their 
c a p i ~ d l ~ ~ a t i o ~  in relation to the NYSE breakpoints. The 
portfolios are rebalanced, using ciasing prices for the last 
trading day of March. June, September. and December 
Securities added during the quarter are assigned to the 
~ ~ ~ r ~ ~ r ~ a ~ e  portfolio when two consecutive month-end 
prices are available If the final NYSE price of B secu- 
rity that becomes delisted is a month-end price, then 
that month's return is included in the quarterly return of 
the security's portfolio.  hen a mon~h-end NYSE price IS 

missing, the month-end value of the security i s  derived 
from merger terms, quotations on regional exchanges, and 
other saurces. If a monrh-end value still i s  nar determined, 
the last available daily price I$ used. 

In October 2008. NYSE Euronext acquired the American 
Stock Exchange (AMUO and rebranded the index as NYSE 
Amex Quities To ease ~ o n ~ ~ i s ~ o n ,  we wilf continue la refer 
to this index as AMM through out this chapter. 



Recent Market 
Capaalhrtiion 

............ ~ , , ,  

..... ^. . . . ,. ,. ,,, 

3 
108mallest 

417.539 
235.647 

%JWC# ~ ~ f f l i ~ ~ t a ~  and C8SP &#wBte-d (w D$fmdj basad nn data Imn CRSP US Sraclr Ombase and CRSP Us Maces Oatsbasr! 
632'01 1 Center fur Raseash in Secwd~y Prices ICRSWt. Ilm University d Chicago b l h  School of Rusinm Used wff! permission 
Market ~ ? i l ~ i i ~ ~ t ~ n  and name of larg~n company ur each deole as of Septembet S & r O l D  

Base security returns are monthly holding period returns. 
All dis~ribu~~ons are added to the ~onth-end prices, and 
appropriate price adjustments are made ro account fer 

ends The return on a portfolio for 
one month is calculated as the weighted average of the 
returns for its ~nd~v~dual stocks. Annual portfolio re tum are 
calculated by ~om~aundlng the nianthly portfolio r@turas. 
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Sire of the Deciles 
Table 7-1 reveals lhat the top three deciles of the NYSV 
A M ~ / N A ~ U A ~  account for mast af the 'Iota1 market value 
of its stocks. Nearly two-thirds of the market value is rep- 
resented by the first decile, which currently consists of 165 
stocks, while the smatle ecile accounts for just over one 
percent of the market value. The data in the second column 
af Table 7-1 are averages across all 85 years. Of course, 
the ~ f o p o ~ ~ ~ n  of market value ~e~~esen ted  by the various 
deciles varies from year to year. 

Columns three and four give reccnX figures on the 
number of companies and their market c ~ p i ~ a l ~ z a ~ i o ~ ,  
presenting a snapshot of the structure of the deciles as of 
Seprember 30,201D. 

Table 9-2 gives the current breakpoints that define the 
~ o r n ~ o s f ~ ~ o n  of the ~ Y S ~ / ~ M ~ ~ / ~ ~ A S D A ~  size declfes 
The largest company and its market c a p ~ ~ a l i ~ ~ i o n  are 
presented for each deciIe Table 7-3 shows the historical 
b r e a ~ p a ~ ~ ~ s  for each of the three size group~~gs presented 
throughout this chapter. Mid-cap stacks are defincd here 
as the aggmgate of deciles 3-5 Based on the most recent 
data (Table 7-21, companies within this mid-cap range 
have market capitalizations at or below ~ 6 , 7 9 ~ , ~ ~ 6 ~ D ~ O  
but greater than $1,975,9ti6.000. Low-cap stocks include 
deciles 6-8 and currently include alt companies in the 
N Y S ~ / A ~ ~ / ~ A S D ~ ~  with market capitalizations at or 
below $%,775.966,000 but greater than $477,539,~00. 
Micro-cap stocks include deciles 9-10 and include compa- 
nies with market ca~i~aliza~ions at or below $477,539,000. 
The market capilalizatian of the smallest company included 
in the ~ ~ ~ ~ ~ c a ~ i ~ ~ ~ i ~ a ~ i ~ ~  group is cutrsntly $1,222,000. 

Presentation of Ce Decile Data 
Summary statistics of annual returns of the 10 dccites 
over 1926-2010 are presented in Table 7-4. Note from 
this exhibit that both the average return and the total risk, 
or standard deviation of annual returns, tend to increase 
as one moves from the largest dede to the smallest 
F ~ ~ h e r m ~ r e ~  the serial corretations of returns are near zero 
for all but the sma~~es~dect le~ Serial correlations and their 
significance will be discussed in detail later in this chapter. 

___I 

84 Chaptar 7 firm Sire and Rsrurn 
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Data from 1925-2010 

Graph 7-1 depicts the growth of one dollar mves€ed fn 
each of three N Y S E / A ~ ~ / N A ~ ~ ~ ~  groups broken down 
into mid-cap, low-cap, and micro-cap stocks. The index 
value of the enxire ~ Y ~ € / A ~ ~ ~ A ~ D ~ ~  is also included. 
All returns presented are value-we~gt~~ed based on the 

Capltal i~~~iQt~S of the deciles contained in each 
subgroup. The sheer magnitude of the size effect i n  some 
years is n ~ ~ ~ ~ ~ ~ h y .  While the Iargest stocks acrually 
declined 9 percent in 1877. the smallest. stocks rose more 
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than 20 percent. A more extreme case occurred in the 
~ e p r e s ~ ~ o ~ ~ e c o v e ~  year of ‘1933, when the drfference 
between the first and tenth deeile returns was far more 
~ u ~ ~ ~ a n r i ~ ~ ,  with the largest stocks risifig 46 pacent, and 
the smallest stock.; rising 218 percent. This divergence in 
the performance of small and large company stocks is a 
common occurrence. 

........................................... 
.......................................... 

.................................. 

............................ 

9 11.7 172 365 004 
10-Smallest 133 215 449 014 
Mrd Cap 110 139 
law Cap- 11.5 154 

Results aro for quanrrly re Fanking far he &tks %e mil mmpny 5fmk 
summarl smsties pmse~fed in earlier chapleis cun?pnse a re-ranking of the 
ponfoltos ~ v e q  C e  ysats prm to 1982 

A5pects of the firm Size Effect 
The firm size phenomenon is remarkable in several ways. 
First, the greater risk of small stocks does not, rn the con- 
text of the capital asset pricing model (CAPM), fully account 
for their higher reclfrns over the long term. In the CAPM crnly 
systematic, or beta risk, is rewarded; small company stocks 
have had returns in excess of those imptied by their betas. 

Second. the calendar annual rerum differences between 
small and large companies are serially correlated. This 
suggests that past annual returns may be of some value 
in predicting future annuar returns Such serial correlation, 
or ~utocorrelat~on, is practically unknown in the market for 
lnrge stocks and in most other equity markets but is evident 
in the size premia. 



Oedle Beta' 1Wf 1%1 (PI [%I 
1-laroest 0.91 10.92 5.76 6 14 -0.38 
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Third, the firm size effect. is seasonal. For example, small 
campany stocks o ~ ~ e ~ o r ~ e d  large company stocks in the 
month of January in a larQe majority of the years. Such 
p r ~ d ~ c t a ~ i l j ~  is surprising and suspicious in light of modern 
capital markt  theory. These three aspects of the firm sire 
~ ~ ~ ~ t - ~ o n ~ - ~ e ~ ~  returns in excess of systematic risk, 
serial correlation, and seasonality--will be analyzed 
~ho~oughly in the following sections. 

LongTerm Returns in Excess of Systematic Risk 
The capital asset pricing model (CAPM) does not fully 
account for the higher returns of small company stocks. 
Table 7-5 shows the re tms  m excess of systematic risk 
over the past: 85 years for each decile of the N Y S E / ~ ~ ~ /  
NASDAQ. Recall that the CAPM is expressed as follows: 

Table 7-5 uses the CAPM to e ~ ~ ~ m a r e  the return h e x c m  
of the riskless rate and compares this estimate to  historical 
performance According PO the CAPM, the expected return 
an a security should consist of the riskless rare plus an 
a ~ ~ i ~ j o n a l  return to compensate for the systematic risk 
of the security. The return in excess of the riskless rate is 
estimated in the context of the CAPM by m ~ l ~ ~ p l y t n ~  the 
equity risk premium by p (b@ttta). The equity risk premium 
ts the return that compensates investors for taking on risk 
equal to the risk of the market as a whole (systematic risk)? 
Beta measures the extent to which a security or portfolio 
is exposed to systematic risk.' The beta of each decile tndi- 
caZes the degree to which the decite's Feturn moves wbth 

that ot  the owfall market. 

A beta greater than one indicates that the security or port- 
fofio has greater ~ y s ~ ~ ~ a t i c  risk than the market; according 
to the CAPM equation, investors are compensated for 
Caking on this addi~iona~ risk Yet. Table 7-5 illustrates 
that the smaller deciles have had returns that are not fully 
explained by their higher betas This return in excess of 
that predicted by CAPM increases 8s one moves trom the 
largest companies in decife 1 to the smallest in deck 90, 
The excess return is especially pronounced for micro-cap 
stocks fdeciles 9-10!. This sire-refated phenomeno~ has 
prompted a revision to the CAPM, which includes a size 
premium Chapter 4 presents this modified CAPM theory 
and its application in more detail 
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20 size groupings, with portfolios 19 and 20 representing 
70a and lab. Fwther splitting 10a into 10w and 1l)x and 1C)b 
into l@ and 10z is e~uivalenr to breaking the stocks dawn 
into 90 size groupings. with portfolios 37 and 38 represent- 
ing l o w  and 10% and porffoltos 39 and 40 representing 
1Oy and 102. 

?ab 1,234 143.379 Caflm Petroleum Company 
143.372 C?llon Pgtroleurn C_ompany 

This phenomenon c8n also be viewed graphically, as 
depicted in Graph 7-2. The security market line is based on 
the pure CAPM without adjustment for the size premium. 
Based on the risk (or beta) of a security, the expected 
return lies on the security market line. However, the actual 
historic returns for the smaller deciles of the N Y ~ E / A ~ I ~ /  
NASDAQ lie abave !he line, indicating that these deciles 
have had returns in cxcess of that w 
their systematic risk. 

further Analysis of the 1Mk Uecile 
The size premia presented thus far do a great deal to 
expfain the return due solely to sire in publicly traded corn- 
pantes However, by splitting the 10th decile into fufther 
size ~ r o u p i n ~ s  we can get a closer look at the smallest 
co~~pa~ ies .  This magn~fica~ion of the smallest ~ompanies 
wilt demonstrate whether the company site to size premia 
r e ~ a ~ ~ o ~ s h i ~  continues to hotd true. 

lbborson first split the 10th &cite into 10a and 10b in 
me 2Ml Ibbatson SBEI ~ a l u a ~ i ~ n  Yearbook. In the 2030 
lbbotson SBBl Valuation Yearbook, we introduced an even 
closer took at the smallest companies by splining loa into 
l ow  and lox, and splitting 1Ub into 1Oy and 102. 

As p~eviously discussed, the method for d e ~ e r m ~ ~ i n g  
the size ~ ~ o u p ~ ~ ~ s  for size premia analysis was to lake 
fhe stocks traded on the RYSE and break them up into 
10 dcciles, after which stocks traded on the NYSE AMEX 
and NASDAQ were allocated mto the same size groupings. 
This same m e ~ o d u ~ ~ g y  was used to split the 10th decile 
into four parts: IOVV, lox ~sub-po~o l~os  of loa), and lOy, 
and 10r  sub-por~olios of 10b). Splitting the 10th decile into 
40a and 10b is equivalent to breaking the stocks down into 

Table 7-7 shows that the pattern continues; as companies 
get smaller their size premium increases. There IS a notice- 
able increase in size premium from 10a to fob, and the 
portfolio made up of the smallest companies, l o t ,  has the 
largest size premium, which is demonstrated visually in 
Graph 7-3. This can he useful information in vafuing compa- 
nies that are extremely small. Table 7-6 presents the size, 
composition, and breakpo~n~s of each size category, First, 
the recent number of companies and total decite market 
c a p ~ ~ a ~ i ~ a ~ ~ o n  are presented for each of the portfoolius. Then 
the market c a p i ~ a ~ i ~ ~ ~ i o n  and name of the largest company 
is presented. Breaking the smallest deck down lowers the 
si~nificance of the results compared to results tor the lQth 
decile taken as a whole, however. There are always going 
to ba more companies included in the Micro-cap than in the 
10th decile, and more companies in the 70th decile than in 
the 10b category. The mare stocks included in a sample, 
the more s ~ g n i ~ c a n c ~  can be placed on the results. The 
10th decile gets as small as 49 companies back in March 
of 2926 This is still significant. 

While this is  nut as much of a factor wrth the recent years 
of data, these size premia are Eoflstructed with data back 
to 1926 By breaking the 10th decile down into smaller 
components we have cut the number of stocks included 
in each grouping The change over time of the number of 
srocks included in the 10th decile for the N Y S E / A ~ ~ /  
NASDAQ is presented in Table 7-6. With fewer stocks 
included in the analysis early on, there is a strong pos- 
sibility that just a few stocks can d o m i ~ a ~ ~  she returns 
for those early years While the number of companies 
included in the 10th decile for the early years of aur 
analysis is low, it is not too low to demonstrate that the 
company size to size premia relationship continues tu hold 
true, even when broken down into subdivisions loa, law, 
lox, lab, lay, and 10z 

All things considered, sire premia developed for these 
portfolios are signtficant and can be used in Cost of 
capital analysis These sm piernia should greatly enhance 
the d e v e l ~ p ~ e n ~  of cost of capital analysts tor very 
small ~ompan~es, 



~ u e ~ l ~ ~ ~ i n ~  Size Categories 
A common question among valuation practioners is 
about how to use the various size prem~um merrics that 
Morningstar provides when size-based category break- 
points overlap. This issue ts magnified now that we have 
~ u ~ l i s h e d  even more granularity for the 10th d e c k  

There are going to be cases when Etle estimated equity 
ct could categorize it in a number af size 

premium buckets This range of potential size premium 
choices would have a tremendous effect on the firm‘s 
enterprise vaEue There are two decision paths when mak- 
ing this choice The improper parh is to choose the size 
 miur urn that achieves the seIf-$erving goal of influencing 
the enterprise value in the direction most desired. In many 
cases Ihrs leads to choosing the highest size premium 
number {12.%% in Table 7-71. because this will lead lo 
the lowest enterprise value for tax purposes, marital dis- 
solution, acquisition v~luation~ etc. ‘The proper path is to  
choose the size premium that is most s~a~ist~cally relevant 
for your application. 

Choosing the Right Size Premium 
%ere are two primary factors in determining which size 
premium to use. First, identify how close 10 a size category 
boundary your subject company falls. Second, dE~Efmine 
how confident you are in your estimate of equity value. 

Let’s say you have an example where the estimated 
equity value is close to the top brea~poi~t  of the ZOb cat- 
egory. Toward the middle of the lRth decile, and toward 
the bottom of the Micro-cap In this case, the statistical&’ 
conservative choice i s  the 10th deck. We need to balance 
the c o n ~ ~ ~ n ~ ~  that our subject: firm actually falls within 
a particlrfar size category with the need to tailor that site 
grouping as tight as possible to make the peers relevant 
to our analysis The Micracap category ts too broad for 
this case. sirice the subject firm falls n the lower range 
of the caregey. and 1Rb is too narrow since our subject 
company would barely squeeze in under the top b I e a k ~ o t ~ ~  
before sliding into loa. We can say with confidence that 

puts our campany among the most peers 
of similar size. 

Exhibit No.- 
Schedule PMA-8 
Page 12 of 14 

Since es~~ma~ing equity value for the purpose of size 
premium categoritation IS a circular challenge, it makes 
sense tu use as many qlraEity nietrics that are available to 
perform h i s  estimate. In doing so, you may find that the 
equity estimates cross a number of size premium catego- 
ries. fn this case, it is advisable 20 sacrifice granularity for 
statistical confidence. For example, it you have three equity 
estimates ~ n d i c a ~ ~ n ~  that your firm would fall in the middle 
af fox, bottom of l o x ,  and middle of IDy categories, the 
overall 10th decile size premium waufd be the best cat- 
egory to capture the size of similar peer companies while 
ac~nowledgi~g that the i ~ ~ e ~ e c r i a n s  and circular nature 
of the size bucketing process 

Re;tliz& Otimrwd Size 
ILItUI- R @ m  Rsiwn hsmwm 
marit m hcsss m Excess Ifleturn m 
Msan of Riskless of Riskless & c w  of 
Return Rate” Rare‘ CAPMI 

I 90 Chaptat ?: Firm Size and Raturn 
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~ ~ t ~ r n ~ ~ ~ v ~  ~ ~ t ~ u d $  of Calculating the Site Premia 
The size premia es~~mation presented above makes 
several assumpt~on~ with to the market bench- 
mark and the ~ e ~ ~ u r ~ ~ e n ~  of beta. The impact of these 
assumptions can best be examined by looking at some 
a~~ernatives. In this section we will examine the impact Otl 

the sire premia of using a different market benchmark fcx 
estrmatrng the equity risk premia and beta. We will also 
examine the effect off the size premia study of using sum 
beta or an annual beta? 

~~~n~~~~ the Market Benchmark 
In the original size premia study, the S&P 500 is used as 
rhe market benchmark in the calculation of the realized 
historical equity risk premium and of sach size group's 
beta. The NYSE total vafue-~~eighted index IS a common 
alterna~~ve market benchmark used to calculate beta. Table 
2-9 uses this market benchmark in the calculation of beta. 
In order to isolate the size effect, we require an equity risk 
premium based on a large company stock benchmark. The 
NYSE deciles 1-2 krge conipany index offers a mutually 
exclusive set. of portfolios for the analysis of the smaller 
company groups: mid-cap deciles 3-5, law-cap deciles 
6-8, and micro-cap deciies 4-10 The site premia analyscs 
using these bencharks ar& summarized in Table 7-9 and 
depicted ~ ~ ~ p ~ i c a l l y  in Graph 7 4  

666 110 

875 719 156 
959 736 222 
978 753 225 

1072 188 233 

3 117 1356 

10 143 1837 1320 8.58 461 

2Q71 f&fwtson* S B W  Valuation Yesrbsok Morningstar 97 
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Graph 7 - 4  Sawrity Markal Line versus Size-Oecile PoitfolicrS of the 
N Y ~ ~ / A M ~ ~ A ~ R & ~ ,  wrth NYSE Market Benchmarks 

25 Anthmetit Mean Return {%I 

20 

For the entire period analyzed, 1926-2010, lhe betas 
ob~a~fled using the HYSE total ~a~ue.weigh~ed index are 
higher than those obtained using the S&P 500 Since 
smalier companies had higher betas using the NYSE bench- 
mark, one would expectthe size prernra ta shrink. However, 
as was illustrated in Chapter 5, the equity risk premium 
calculated using the NYSE deciles 1-2 benchmark results 
in a value of 5.99, as opposed to 6 72 when using the S&P 
500. The effect of the higher betas and lower equity risk 
premium cancel each other out, and the resulting size 
premia in Table 7-9 are slightly higher than those resulting 
from the original study. 

~ ~ a ~ ~ r i ~ ~  Beta with Sum Beta 
The sum beta method attempts to provide a better measwe 
of beta for small stocks by taking rnto account their lagged 
price reaction to rn~vemer~fs in the market. [See Chapter 
6.) Table 7-10 shows that using this method of beta esti- 
mation results tn larger betas for the smaller size deciles 
of the ~ Y ~ ~ / A ~ ~ ~ A S D A ~  while those of the larger 
size dackles remain relatively stable. from these results, 
it appears that the sum beta method corrects far possible 
errors that are made when estimating small company betas 
without adjusting for the lagged price reaction of small 
stacks. However, the sum beta. when applied to the CAPM, 
still do@$ not account for all of the returns in excess of the 
riskless rate historically found for smatl stacks. Table 7-20 

demonstrates that a size ~ r ~ ~ i ~ r n  is still necessary to esti- 
mate the expected returns usmg sum beta in conjunction 
with die CAPM. though the premium is smaller than that 
needed when using the typical calculation of beta. 

Graph 7-5 comp~res the 10 deciles of the N Y S ~ / A M ~ /  
NASDAQ to the seeunty market line. There are two sets 
of decile portfolios-one set is plotted using the single 
variable regression method of c ~ ~ ~ u l ~ ~ i n g  beta, as in Graph 
7-2, and the second set uses the sum beta method. The 
part-folias pXotted using sum beta mare closely resemble 

ne. Again, this demoflstr~~es that the 
sum beta method results in the desired effect: a higher 
estimate of returns for small companies. Yer the smaller 
portfolios stilt lie above the securiq market h e ,  indicating 
that an additional premium may be required. 

.................................... 
............... * ........... 
......................... 

...................................... 
9.27 0.94 

10.114 1.34 
..................................................... ........................................ 7 1.38 
............................................. 8 l.49 .................................................................... 
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Bermuda Water Companv 
Summary of Cost of Capital and Fair Rate of Return 

Based upon Corrections to RUCO Witness Riqsbv's DCF and CAPM 

We ig h ted 
Type of Capital Ratios ( 1 )  Cost Rate Cost Rate 

Long-Term Debt 40.00% 6.13% ( I )  2.45% 
Common Equity 60.00% 10.85% (2) 6.51 % 

Total 100.00% 8.96% 

RUCO Witness Rinsbv's Recommendation 

Weighted 
Type of Capital Ratios (1) Cost Rate (1) Cost Rate 

Long-Term Debt 40.00% 6.13% 2.45% 
Common Equity 60.00% 9.00% 5.40% 

Total 100.00% 

Notes: 
(1) From Schedule WAR - 1, page 1. 
(2) From page 2 of this Schedule. 

7.85% 
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Line No. 

1. 

a. 

b. 

C. 

2. 

a. 

b. 

C. 

d. 

e. 

f. 

3 

4. 

5. 

6. 

7. 

Bermuda Water Company 
Brief Summaw of Common Eauitv Cost Rate 

Discounted Cash Flow Model (DCF) (1) 

Dividend Yield 

Growth Rate 

DCF Indicated Common Equity Cost Rate 

Capital Asset Pricing Model (CAPM) 

Risk-Free Rate 

Market Equity Risk Premium 

Beta 

Traditional CAPM Indicated Common Equity Cost Rate 

Empirical CAPM Indicated Common Equity Cost Rate 

Average CAPM Indicated Common Equity Cost Rate 

Average DCF and CAPM Indicated Common Equity 
Cost Rates 

Financial Risk Adjustment (6) 

Business Risk Adjustment (7) 

Indicated Common Equity Cost Rate 

Recommended Common Equity Cost Rate 

RUCO Witness 
Rigsby's Original 

Methodology 

3.11% (1) 

6.17% (1) 

9.28% 

1.52% (3) 

5.45% (5) 

0.75 (3) 

5.61% 

NA 

5.61% 

7.44% 

NA 

N A  

7 44% 

9.00% (8) 

Notes: (1) From Schedule WAR - 2. 
(2) From Schedule PMA-4 
(3) From Schedule WAR - 7, page 1. 
(4) From Schedule PMA-6, page 1, 
(5) Average market equity risk premium from Schedule WAR 7, pages 1 and 2. 
(6) Developed on pages 39 - 41 of Ms. Ahern's accompanying rebuttal testimony. 
(7) Developed on pages 41 - 17 of Ms. Ahern's accompanying rebuttal testimony. 
(8) From Schedule WAR-1, page 1. 
(9) Sum of Line Nos. 3, 4, 5, and 6. 

RUCO Witness 
Rigsby's Corrected 

Methodology 

3.11% (2) 

8.49% (2) 

1 1.60% 

4.67% (4) 

8.16% (4) 

075 (4) 

10.79% 

11.30% 

11.05% 

11.33% 

-0.98% 

0.50% 

10.85% 

10.85% (9) 
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